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PabGouasn nmporpamMma cocraBjacHa HaAa OCHOBE CJICAYIOIIIUX JOKYMEHTOB:

1. ®enepanpHoro 3akona ot 29 aexadps 2012r. Ne273-03 «O6 ob6pazoBanuu B Poccuiickoi
Oenepanum» (C UBMEHEHUSIMH).

2. ITpuka3 MunucrepctBa npocsemeHust Poccniickon @enepannu orl2.08.2022 Ne732 «O
BHECEHUU M3MEHEHUH B (hefiepalibHbIN TOCYIAPCTBEHHBI 00pa30BaTENbHbIN CTAaHAAPT
cpelHero o01Iero oopa3zoBaHus, yTBEPKIAEHHBIN MprukazoM MuHUCTEpCTBA 00pa30BaHus U
Hayku Poccuiickoit denepannu ot 17mas 2012 Ne4 13.

3. @expepanbHOTO TEpeYHs Y4YCOHHKOB, PEKOMEHIOBAHHBIX  (IOMYIIEHHBIX) K
UCIIOJIb30BAHUIO  MPU  pealu3aldd  HMMEIOUIMX  TOCYIapCTBEHHYIO  aKKPEIUTAIUIO
o0pa3zoBaTelbHBIX MPOrpaMM HAYaJIbHOrO OOILEr0, OCHOBHOTO OOINEro, CPeAHEro OOIIEro
00pa3oBaHMsI OpraHU3aLUsAMHU, OCYLIECTBISIOMIMMH 0Opa30BaTEIbHYIO JAESTEIbHOCTDY,
yTBEpKAEHHOrO mnpuka3om Munucrepctsa Ilpocsemenns Poccuiickonn ®denepaunu 0T
21.09.2022.Ne  858(c wu3meHeHumsiMu mnpuka3 MunnpocBemeHuss Poccum  Ne347 ot
21.05.2024).

4. Yyebnoro miana MOY Cremacckoit COII umenu I'epost Coerckoro Coroza A.C.
['pumuna Ha 2024-2025 y4eOHBIN 10/, YTBEPKICHHOTO IPUKA30M JUPEKTOPA IITKOJbI,
npukas Nel20 or 02.09.2024;

5. O6pa3oBaTenbHOM porpamMMel cpeaHero oomero odpazoBanus MOY Cremacckoit COIII
umenu ['epost Coerckoro Coro3a A.C. I'puiinna

6. CII 2.4. 3648- 20 «CanuTapHO- YMHIEMHOIOTHIECKHE TPEOOBAHUS K OPTaHU3AIIHSIM
BOCIIUTaHUS U OOYYEHMsI, OTAbIXA U 03I0POBIICHUA feTel u momoaexu» 28.09.2020 r

7. @enepanbHO pabouel MporpaMMsbl CpeIHEro olI1ero oopazoBanus «buoaorus»
(yrmyb6nennbiit ypoBens) ais 10-11 kimaccoB oOpa3oBaTenbHbIX opranu3anuii. Mocksa -2023
roJ



HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo yueObHOMy mnpenMmery "buonorus" (manee - Ouonorus) Ha ypOBHE
cpenHero obmiero oOpa3oBaHus pa3paboraHa Ha ocHoBe @DefepalbHOTO 3aKoHa OT
29.12.2012 Ne 273-®3 «0O6 ob6pazoBanuu B Poccuiickoit ®enepanuny, ®I'OC COO,
Konnenuuu npenojgaBanusi yuyeOHOro mnpenmera «bHOIOTHS» M OCHOBHBIX IOJIOKEHUM
benepanbHOI paboueli MporpaMMbl BOCITUTAHUS.

VYuebnsiii npeaMer «buonorus» yriyonéaHoro ypoBHsS u3ydeHus (10—11 kmaccer)
SBJSIETCA OJHUM U3 KOMIIOHEHTOB NpEeAMETHON obsactu «ECTeCTBEHHO-Hay4YHbIE
npeamerb». CornacHo mnonoxkeHusM OI'OC COO mnpodunbHble yuyeOHbIE NPEIMETHI,
n3y4aeMble Ha YIIIyOJIE€HHOM ypOBHE, SIBIIAIOTCA criocobom auddepeHnmanun o0ydeHus Ha
YpOBHE cpemHero olIiero oopa3oBaHusi U MPU3BaHbl 00ECTIEUUTh MPEEMCTBEHHOCTh MEXTY
OCHOBHBIM ~ OOIIUM, CpEIHUM OOIIUM, CpeaHUM NPOPEeCcCUOHATBHBIM W  BBICIINM
oOpa3zoBanneM. B TO ke Bpems KaXIblii W3 ATUX YYCOHBIX MPEAMETOB OJDKEH OBITh
OPUMEHTHUPOBAaH Ha MPUOPUTETHOE pElIeHHe Oo0pa30BaTENbHBIX, BOCIUTATEIBHBIX U
Pa3BUBAIOIIMX 3aJ1a4, CBA3aHHBIX C MpodopueHTanuein 00yJaronmxcss 1 CTUMYJINPOBAaHUEM
WHTEpeca K KOHKPETHOW 00JIaCTH HAyYHOTO 3HAHWS, CBSI3AHHOTO C OMOJIOTHEH, METUITMHOM,
AKOJIOTHUEH, ICUXOJOTHEN, CHOPTOM WM BOCHHBIM JIETIOM.

[Iporpamma mo ydeOHOMYy mnpeamery "buonorus" naér mpeacraBieHue O IEIU U
3aauax u3ydeHus: yueOHoro npeamera «buonorus» Ha yriyOnEéHHOM ypOBHE, OMpeeisieT
o0s3aTeNIbHOE (MHBAPUAHTHOE) MPEIMETHOE COJEpKaHUE, €ro CTPYKTYPUPOBAHHE IO
pazzenaM M TeMaM, paclpelelieHHe MO0 KJaccaM, PEKOMEHAYET MOCIeI0BaATENbHOCTh
U3y4eHHs] y4eOHOro marepuaia ¢ y4€TOM MEXKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3EH,
JIOTUKHM Y4eOHOTO Tpollecca, BO3PaCTHBIX OCOOEHHOCTEW oOywaromuxcsi. B mporpamme 1o
OMOJIOTUY peaTu30BaH MPUHIIUI TPEEMCTBEHHOCTH C HM3YYCHHEM OHOJIOTHMH Ha YypOBHE
OCHOBHOT'0 00111er0 0o0pa3oBaHus, Onaromaps 4emy NMpOCMaTPHUBAETCS HANpPaBICHHOCTh Ha
nocJieyroniee pa3BUTHe OMOJIOTMYECKUX 3HAHUM, OPUEHTHPOBAHHBIX Ha (POpMUpOBaHUE
€CTECTBEHHO-HAYYHOT'0 MHUPOBO33PEHUS, SKOJIOTMYECKOr0 MBIIUICHUS, MPEACTABICHUN O
3I0pOBOM 00pa3e J>KHW3HM, Ha BOCHUTAHHE OEpEeKHOTO OTHOIIECHUS K OKpY’Karolen
npupoHON cpeae. B mporpamme mo OMOJOTMM TakKe MOKa3aHbl BO3MOKHOCTH y4E€OHOTO
npeamera «buomorus» B peanusanuu  TpeboBanuit. PI'OC COO K T1UIaHUPYEMBIM
JMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM 00ydeHus U B (hopMupoBaHUHU
OCHOBHBIX BHJIOB Y4€OHO-IO3HABATEILHOM JEATENbHOCTU OOYYaIoOImMUXCSl MO OCBOCHUIO
coJiep KaHusl OMOJIOTMYECKOro 00pa30BaHMs Ha YPOBHE CPEIHET0 00IIero oopa3oBaHusl.

VYueOnbiit npeamer «buonorus» Ha ypoBHE CpeaHEro o0Iero oopa3oBaHus 3aBepIaeT
ononornuyeckoe 0oOpa3oBaHHWE B IIKOJIE M OPUEHTUPOBAH HA pACUIMpPEHUE U YIIIyOJeHue
3HAHUN OOYYAIOIIUXCS O KUBOUW MPUPOJE, OCHOBAX MOJICKYJISIPHOM M KJIETOYHOUN OUOIOTHH,
SMOpHOJIOTUM W OHOJIOTMU  Pa3BUTUS, TEHETHKH, CEJEKI[MH, OUOTEXHOJIOTHH,
HBOJIFOLIMOHHOT'O YYEHHS ¥ SKOJIOTUH.

N3ydyenune yueOHOro mpenmMera «buonorus» Ha yriiyOJI€HHOM YPOBHE OPHEHTHUPOBAHO
Ha MOATOTOBKY O0YYalOIUXCA K MOCIEAYIONIEMY MOJIYYEHUI0 OMOJIOrMYecKOro oopa3oBaHus
B BYy3aX U OpraHu3alMsxX cpeaHero mnpodeccruoHanbHOro obpa3zoBanus. OCHOBY e€ro
COJIep>KaHMUsI COCTABIISIET CHCTEMa OMOJNIOTMYECKHX 3HAHWM, TOMYYEHHBIX IPU H3yUYCHUU
OOYYarOIIMMHUCSI COOTBETCTBYIOIIMX CHCTEMAaTHUYECKHX pa3/ielloB OWOJIOTMM Ha YpPOBHE



OCHOBHOT'0 0o011ero oopazosanusi, B 10—-11 kiaccax »Tu 3HaHUS MONy4YaroT pa3Butue. Tak,
pacIIMpeHbl W YTIyOJICHBI OWONOTHYECKHWE 3HAHHWS O PACTCHHSX, >XHUBOTHBIX, TIpubax,
OaKTepusxX, OpraHU3MeE 4YeloBeKa, OOIMUX 3aKOHOMEPHOCTSX JKU3HH, JOMOJHUTEIbHO
BKJIFOUEHbI OMOJIOTHYECKHE CBEACHUS MPUKIATHOIO M IOUCKOBOI'O XapakTepa, KOTOpbIe
MO>KHO HCIIOJIb30BaTh KaK OPUEHTUPHI JIJIsi TTOCIEAYIOIIero Beioopa npodeccun. Bozmoxxna
TaKKe MHTErparusi OMOJIOrHYECKUX 3HAHUM C COOTBETCTBYIOIIMMHU 3HAHUSIMU, MTOJTYYEHHBIMU
00y4arOMIMMUCS IPU U3YUYEHUU (DU3UKH, XUMUH, Teorpaduu 1 MaTeMaTHKH.

CrpykTypa mporpammbl o ydeOHOMY mnpenmery "buomorus" orpaxkaer cUCTEMHO-
YPOBHEBBI U DBOJIOINMOHHBIN MOAXOMbI K H3ydeHHuto ouonoruu. CoriacHO UM, M3y4aroTCs
CBOMCTBA W 3aKOHOMEPHOCTH, XapaKTepHbIC [Ji1 JKUBBIX CHUCTEM pa3HOTO YPOBHS
OpraHU3alliy, SBOJIIOIMK OPraHWYECKOro MHpa Ha 3emjie, COXpaHEHHUsI OHOJIOTHYECKOro
pazHooOpa3sus miaaHeTsl. Tak, B 10 kiacce M3y4aroTCss OCHOBBI MOJIEKYJISIPHOU U KJIETOYHOMN
OuoNoruM, SMOPUOTIOTUN M OMOJIOTUM Pa3BUTHS, TCHETUKU U CENICKIIUU, OMOTEXHOJIIOTHUH U
CUHTETUYECKON OHWONIOTHH, AaKTyalu3upYyIOTCS 3HaHUS OO0ydJalmmuxcs 10 OOTaHWKeE,
300JI0TMHM, aHaToMuH, ¢usznoioruu dvemoBeka. B 11 kinacce u3yyaroTcsi 3BOJIOLMOHHOE
y4€HHE, OCHOBBI IKOJIOTUHU U yueHue o ouocdepe.

VYuebnpiii mpenmer «buonorus» mTpU3BaH 00ECIEYUTh OCBOCHHUE OOYYAIOIUMUCS
OMOJIOTMUECKUX TEOpUl M 3aKOHOB, WUJCH, MPUHIUIIOB W MPaBWI, JIEKANIUX B OCHOBE
COBPEMEHHOW €CTeCTBEHHO-HAYYHOW KAPTHUHBI MHUPA, 3HAHUI O CTPOCHHH, MHOTO0Opa3uu U
O0COOEHHOCTSIX KJIETKH, OpraHu3Ma, MOIMYJISIUU, OMOLIEH03a, YKOCUCTEMBI, O BBIIAOIINXCS
HAYYHBIX JOCTHXKEHUSX, COBPEMEHHBIX UCCIEOBAHUSIX B OMOJIOTUH, MPUKIAIHBIX acHeKTax
OMONOTMYECKUX 3HaHWU. [l pa3BuUTUS W MOJJEpkKaHUA HHTEpeca OOydJarluxcs K
OMOJIOTUU HAPAY CO 3HAYUTEITHHBIM O00BEMOM TEOPETUYECKOro MaTepualia B COAEp>KaHUU
IPOrpaMMBbl 10 OMOIOTUHU TIPETYCMOTPEHO 3HAKOMCTBO C UCTOPUEH CTAHOBJICHUS U Pa3BUTHUS
TOW WIM WHOW O0yacTh OWOJOTHH, BKJIAJIOM OTEYECTBEHHBIX U 3apPYOSKHBIX YUEHBIX B
penieHre BaXXKHEHIITMX OMOJIOTMYECKUX U IKOJIOTHYECKUX MPOOIeM.

Hens wusyuyenuss yueOHoro mnpeamera «buonorus» Ha YrIyOJIEHHOM YpPOBHE —
OBJIaJICHUE OOYYAIOIUMUCS 3HAHUSMHU O CTPYKTYPHO-(DYHKIIMOHAILHON OpraHu3aIiu
KUBBIX CHCTEM pPa3HOTO paHra W NPHOOPETCHHE YMEHWH HCIOJb30BaTh 3TH 3HAHHS B
dbopMupoBaHUU HWHTEpeca K ompeaerneéHHON o0jacTu MpodecCUOHATBHONU JesSTEeIbHOCTH,
CBA3aHHOW C OuoJIOTHe, WIM K BbIOOPY Y4YeOHOro 3aBeACHMS JUIsl MPOJOJDKEHUS
OMOIOTrHYECKOro 00pa3OBaHMS.

JlocTmkeHue 1eauM u3ydeHusl ydeOHoro mnpeaMmera «buonorusi» Ha yriyOia€HHOM
ypOBHE 00€CTeurnBaeTCs peUIEHUEM CIEeIYIONUX 3a1a4:

OCBOCHHME OOYYaIOIMMHCS CHUCTEMBbl OHOJOTMYECKUX 3HAHWM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUAX, KOHIEMIIMIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U MpaBuiax,
COCTaBJSIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYI0O KapTUHY MUpa; O CTPOCHHUH,
MHOIo00pa3uv U OCOOCHHOCTSIX OMOJIOTMYECKUX CHUCTEeM (KJIeTKA, OpraHu3M, MOIMYJISIus,
BUJ, OMOreorieHo3, buocdepa); 0 BHIAIOIINXCS OTKPBITUSX U COBPEMEHHBIX UCCIIEIOBAHMSIX
B OMOJIOTHH;

O3HAKOMJICHME  OOydYaroluxcs ¢ MeToAaMU  TO3HAHUS  KUBOW  TPUPOJIBIL:
UCCJIEIOBATEILCKUMU METOJIaMU  OMOJIOTHYECKMX HayK (MOJEKYJISpHOW W KJIETOUYHOU
OHMOIOTUHU, SMOPUOJIOTUN M OMOJIOTUM Pa3BUTHSA, TEHETUKH U CEJICKIIUU, OMOTEXHOJIIOTUH U
CUHTETUYECKON OHWOJIOTUHU, TMaJC€OHTOJIOTUU, SKOJOTMH); METOJaMHU CaMOCTOSITEIbHOTO



NpOBE/ICHU OMOJIOTMYECKUX HCCIEAOBaHUM B JlabopaTopuu W B TpHpojae (HAOIIOACHUE,
U3MEpEeHne, IKCIIEPUMEHT, MOJICTTUPOBAHNE);

OBJIaJICHUE OOYYAIOIIUMHUCS YMCHHSAMU: CAMOCTOSITEIIbHO HAaXOJIUTh, aHAJTU3UPOBATh U
UCIIOJIb30BaTh OMOJIOTrHYECKYIO UHOpPMAIIHIO; MOJIb30BAThCS OMOJI0TUYECKOM
TEPMHUHOJIOTUE M CHUMBOJIMKOW; YCTAaHABIMBATh CBS3b MEXKIY pa3BUTHEM OHOJIOTHH H
CONMAITEHO-D)KOHOMHYECKUMHU ¥ JKOJOTHUYECKHMH TMPOOJIeMaMH YeIOBEUECTBA; OIEHUBATH
TIOCJICJICTBUS CBOEH JIEATEIILHOCTH TIO OTHOIIEHUIO K OKPYXKAIOIIEH MPUPOIHON cpere,
COOCTBEHHOMY 3JI0POBBIO M 3I0POBBIO OKPYXKAIOIIUX JFOJIeH; 00OCHOBBIBaTh U COOMIOAATH
Mepbl TPOQUIAKTUKH WH(EKIIMOHHBIX 3a00JIeBaHUM, MpaBuUia TOBEACHHS B TMPUPOAE H
oOecrieyeHus: 0€30MaCHOCTU COOCTBEHHOM KM3HEACATENBHOCTHA B YPE3BBIYANHBIX CUTYALUIX
NPUPOTHOTO ¥ TEXHOTEHHOTO XapaKTepa, XapaKTepu3oBaTh COBPEMCHHBIC HAyUYHBIS
OTKPBITHS B 00JIACTH OMOJIOTHH;

pa3BUTHE Yy OOYYaIOIUXCS WHTEUICEKTYallbHBIX M TBOPYECKUX CIOCOOHOCTEH B
IIPOIIECCe 3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITHSIMU H COBPEMEHHBIMU HCCIICIOBAHUSMH B
OMOJIOrUH, pelllaeMbIMU €10 MpoOJieMaMH, METOAOJIOTrUe OMOJIOrMYECKOr0 MCCIEI0BAHMS,
NPOBENICHUS OSKCIEPUMEHTANBHBIX HCCIEAOBaHUM, penieHusT OWOJOTUYECKUX 3ajad,
MOJIETTUPOBAHMS OMOTOTUIECKUX OOBEKTOB U MIPOIIECCOB;

BOCTIUTaHUE Y 00YJArOIIUXCS IIEHHOCTHOT'O OTHOIICHHS K )KHBOW MPUPOJIC B 1IEJIOM H K
OTJICbHBIM €€ OO0BEKTaM M SIBJICHUAM; (DOPMUPOBAHHE SKOJOTUYECKOM, TE€HETUYECKOM
IPaMOTHOCTH, OOIIeN KyJIbTYphl MOBEJAEHUSI B IPUPOJIC; UHTETPALIMH €CTECTBEHHO-HAYYHBIX
3HAHUU;

IPHOOPETCHHE 00 yJarOIIUMHUCS KOMITETEHTHOCTH B paIrmoHAIIEHOM
IPUPOOIONB30BaHUN (COOJIO/IEHNE TIpaBWJI TOBEJAEHUS B TMPHUPOJE, OXPaHbl BHUJOB,
IKOCUCTEM, OUOCGhEphl), COXPAHEHUH COOCTBEHHOTO 370POBbS U 3J0POBbS OKPY>KAIOIINX
monel (coOmromeHns Mep Npo(MIAKTHKH 3a0ojieBaHUM, oOOecIedeHre Oe30IMacHOCTH
KU3ZHEEATCTLHOCTH B YPE3BBIYANHBIX CUTYAIUSIX MPUPOTHOTO U TEXHOTCHHOTO XapakTepa)
Ha OCHOBE KCIIOJIb30BaHUsl OMOJIOTMUYECKUX 3HAHUN U YMEHHI B TOBCEIHEBHOW KU3HU;

CO37aHME YCJIOBHM MJIS OCO3HAHHOTO BBIOOpa OOYYAIOMIUMHCS WHIUBUIYATbHOU
o0pa30BaTeIbHON TPAGKTOPUH, CIIOCOOCTBYIONMICH MOCenyomeMy MpodeccHoHaaTpHOMY
CaMOOTIPE/ICIICHUIO, B COOTBETCTBUHU C WHIAMBUAYAJHLHBIMH HMHTEPECAMH M TOTPEOHOCTSAMU
pervoHa.

OO6miee yuCiIO 4acoB, OTBEJCHHBIX HA M3yYE€HHUE OMOJIOTMH Ha YTIyOJEHHOM YpPOBHE
cpeaHero oOiero oopazoBanusi, cocrarisier 204 yaca: B 10 kimacce — 102 gaca (3 4gaca B
Heznento), B 11 knacce — 102 yaca (3 yaca B HEZIem0).

OT6op opraHuzanMoHHBIX (GOPM, METOJOB U CPEACTB OO0y4YeHUs OHOIOTUU
OCYIIECTBIISIETCS. C Yy4€TOM CHeMu(UKUA €ro COACpXKAHWUS W HalpaBIEHHOCTH Ha
TIPOOJIKEHUE OMOJIOTUIECKOTO o0Opa3oBaHUsI B OpTaHU3aIHIX CpEIHETO
po¢eCCHOHATLHOTO U BBICIIIETO 00pa30BaHUsI.

O06s3aTenbHBIM YCIIOBUEM MPU O0y4YeHUH OMOJIOTUU Ha YIIIyOJIEHHOM YPOBHE SIBIISCTCS
NPOBENICHUE JTA0OPATOPHBIX W TMpaKTHYeCKuX pador. Takke ywyacThe 0O0ydaromuxcsi B
BBITIOJTHEHUH TIPOSKTHBIX W y4eOHO-HCCIEA0BATEIbCKUX paboT, TeMaThKa KOTOPBIX
OTIpeIeISICTCS YUUTENIeM Ha OCHOBE HMMEIONIUXCS MaTepHaIbHO-TEXHUYECKHX PECypCcoB U
MECTHBIX MTPUPOIHBIX YCIOBUH.



COILEPKAHUE OBYUEHUA
10 KJIACC

CopnepxaHue TMpPOrpaMMbl, BBIJACIEHHOE KYpPCUBOM, HE BXOAUT B IPOBEPKY
rocyaapctBeHHou uroropoit arrecranuu (I'NMA).

Tema 1. buoJsiorust Kak HayKa

CoBpemenHasi Onosiorusi — KOMIUIEKCHast Hayka. KpaTkas uctTopust pa3BUTHSL OMOJIOTHH.
buonornyeckue Hayku ¥ uzydaembie uMu npobieMbl. DyHaaMeHTaNbHBIC, TPUKIATHBIC U
MOMCKOBBIE HAYYHBIE UCCIIEOBAHUS B OMOJIOTHH.

3HavyeHue OMOJOTMH B (POPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYUYHOW KApTHUHBI
mupa. IIpodeccuun, cBsa3aHHbie ¢ Ouonorueil. 3HaueHHEe OWMOJIOTMUM B MPAKTUYECKON
JNEATENIbHOCTH YEJIOBEKA: MEIULHHE, CEJIbCKOM XO3SMCTBE, NPOMBIIUIEHHOCTH, OXpPaHE
IPUPOBI.

JdemoHcTpanumn

[Moptpetsi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapBun, Y. ['apseit,
I'. Mennens, B. . Bepnanckuii, 1. I1. [TaBnos, 1. 1. Meunukos, H. 1. Basuios, H. B.
TumodeeB-Pecosckuid, [Ix. Yorcon, @. Kpuxk, 1. K. benses.

Tabmuupt u  cxembl: «CBsi3b OHOJOTMM € JOpYrUMU  Haykamm», «Cucrema
OMOJIOTHYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3y4YeHHE

KuBbpie cucTeMbl Kak MpeaMerT wu3ydeHuss Ouosioruu. CBONCTBA JKUBBIX CHUCTEM:
€AUHCTBO XMMHYECKOTO COCTaBa, JHCKPETHOCTh U  ULEJIOCTHOCTh, CJOXKHOCTb H
YIOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPraHU3alMs, CaMOBOCIPOU3BEICHHUE,
pa3apax uMoOCThb, U3MEHYUBOCTb, POCT U PAa3BUTHE.

YpOBHM OpraHM3alMy KUBBIX CHCTEM: MOJEKYJSIPHBIN, KIE€TOYHbIM, TKaHEBBIH,
OpPraHU3MEHHbIM,  TMOMYJSIIIUOHHO-BUJIOBOM,  SKOCHUCTEMHbIH  (OMOT€OleHOTHYECKU),
ounocdepnsrii. [Iporeccel, mpoucxoasmire B )KUBbIX cucTeMax. OCHOBHbBIE IPU3HAKH KUBOTO.
Kuzup kak Qopma cymiectBoBaHusi maTepuu. Hayku, u3ydaroniyge >KMBbIE CHCTEMBbI Ha
pPa3HBIX YPOBHSIX OpPraHU3allUM.

N3yuenue xuBbix cucteM. Meronbl Ouonorndyeckoil Hayku. HaGmronenue, usmepenue,
DKCIEPUMEHT, CUCTEeMaTu3auus, MeTaaHanu3. [loHsTMe O 3aBUCMMOW M HE3aBHUCUMOWU
nepeMeHHoU. lInanmpoBanne skcnepumenta. IloctaHoBKa M mpoBepka rumote3. Hynesas
runore3a. [loHarue BBIOOPKM M €€ TOCTOBEPHOCTh. Pa3Opoc B OMONOTMYECKUX JTaHHBIX.
OueHka [IOCTOBEPHOCTU MOJYYEHHBIX pPeE3yabTaToOB. [IpHUUMHBI HCKaKEHHS PE3YyJbTATOB
3KcrepuMeHTa. [IoHsATHE CTaATUCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabmumpel u cxembl: «OCHOBHBIC TPHU3HAKU JKU3HU», «bBHOIOrHYECKUuEe CHUCTEMBI»,
«CBolicTBa JKMBOW Marepun», «YPOBHHM OpraHU3alMUd >KUBOM MNpUpoabl», «CTpoeHue
KUBOTHOU KJIETKU», «KaHU KUBOTHBIX», «CHUCTEMBbI OPTaHOB YEJIOBEYECKOI'O0 OpPraHU3Ma,
«buoreoiienosy, «buochepar, «MeToIbl U3YUEHUS KUBOU TPUPOIBI.



O6opynoBanue: mnabopaTopHOe OOOpyAOBaHHE [UJIi TPOBEACHUS HAOIIOJACHHIA,
U3MEPEHUH, DKCIIEPUMEHTOB.

IIpakTnueckas padora «/crnonb3oBaHKE PA3TUYHBIX METOAOB MPU U3YYEHHUH KUBBIX
CUCTEM.

Tema 3. buoJsiorust KjieTkn

Kitetka — cTpykTypHO-(yHKIIMOHAIBHAS €IUHULA KUBOTrO. ICTOpHSI OTKPBITUS KIETKH.
PaGotsl P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illnelinen, P. Bupxos).
OCHOBHBIE MOJ0KEHUSI COBPEMEHHOM KJIETOUHOU TEOPHHU.

MeTonpl MOJEKYJISPHOW M KJIETOYHOM OMOJOTMH: MUKPOCKOMUS, Xpomartorpadus,
anekTpodope3, MeToJ MeEYEHbIX aTroMoB, JuddepeHurnanbHoe UEHTPUPYTUpOBaHUE,
KyJbTUBUPOBAHUE KIIETOK. M3yuenue huxcuposanuvix kiemok. INEKTPOHHAS MUKPOCKOMHSI.
Kondghokanvnaa muxkpockonus. Bumanvhoe (npudsxcuznennoe) uzyuerue Kiemox.

JdeMoHCcTpanuu

IToptpersr: P. I'yk, A. Jlesenryk, T. [lIBann, M. IlInennen, P. Bupxos, K. M. bap.

Tabnuupl 1 cxeMbl: «CBETOBOI MUKPOCKOM», «DIEKTPOHHBIA MUKpOCKO», «VcTopus
Pa3BUTHS METOJIOB MUKPOCKOITHI.

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKPOIIPEMapaThl PACTUTENbHBIX, KUBOTHBIX U
OaKTepuaIbHbBIX KIETOK.

IIpakTnueckas padora «/3yueHne MeToq0B KJIETOUHON OMonoruu (Xxpomartorpadus,
anekTpodopes, nuddepennmansaoe nenrpudyruporanue, [1LP)».

Tema 4. XumMuueckasi OpraHu3anus KJIeTKH

XUMHUYECKUM COCTAB KJIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIJIEMEHThI. Boga u eé
pOJIb KaK pacTBOPUTEIS], pEAr€HTa, y4acTUE B CTPYKTYPUPOBAHUM KIIETKH, TEIUIOPETYJIISALIHH.
MunepanbHble BellecTBa KJIETKH, UX Ouonoruueckas poib. Pojb KaTHOHOB M aHHOHOB B
KJIETKE.

Oprannyeckne  BemlecTBa  KJIETKU.  buomormueckne — monumepsl.  benkw.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl 6€KOBOM MoJieKyJbl. [lepBuunas cTpykTypa
Oenka, menTuHas cBsi3b. BropuuHas, TpeTuyHasi, YeTBEpTUYHAs CTPYKTYphl. JleHaTypanusi.
CgotictBa OenkoB. Knaccuduxkarus 6enkoB. buonorunueckue GhyHkinu 6enkoB. [Ipuotnsi.

VYraeroasl. MoHOCaxapu/ibl, TUCaxXapuabl, OJIUTOCaxapuabl U mojaucaxapuasl. OO
IUIAaH CTPOCHUsSI U (U3UKO-XMMHUYECKHE CBOWCTBA yrieBoaoB. buonmornueckue GyHKINH
YTIIEBOJIOB.

Jlumuasl.  I'mapodunbHO-THApOPOOHBIE  cBoiicTBa. Knaccudukaumss  aunuaos.
Tpurnunepuasl, GocPomumnuasl, BOCKH, cTepounabl. buonorundeckue (yHKUUU JTUIUIOB.
OO6mue cBoiicTBa OMOJIOTHYECKUX MEMOpPAH — TEKY4YECTh, CIOCOOHOCTh K CaMO3aMbIKaHHUIO,
IOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. Ctpoenne nyknenHoBsIx kucinot. Hykieornabl.
[Tpuniun kommiiementapuoctu. [IpaBuno Yapradgda. Crpykrypa JJHK — nBoitHas cnivpars.
Mectonaxoxaenue u ouonorunueckue ¢pynkuuu JJHK. Buast PHK. ®ynkiun PHK B kietke.

Ctpoenune Monekynsl AT®. Makpospruyeckne cBa3u B Mmoinekyine ATO.
buonornyeckue ¢pynkuuun AT®. BoccTaHOBIIEHHBIE NEPEHOCYUKU, MX (DYHKIIMU B KIIETKE.



lpyeue mnyxneosuompughocpamvr (HT®D). CexenupoBanue J[HK. Memoowr eenomuxu,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrpykTypHas Ouosiorusi: OMOXuMUYECKHe U OMOPU3NUECKUE UCCIIEIOBAHUS COCTaBa U
MIPOCTPAHCTBEHHOW CTPYKTYphI OWOMOJeKyl. Mooenuposanue cmpykmypvl U QYyHKYUll
OuoOMONeKyn U ux Komniekcos. KomnvromepHultl Ouzaun u opeaHudecKutl Cunme3 OUOMOeK)
U UX HENPUPOOHBIX AHATIO208.

JdemoHcTpanuun

[Toptpersr: JI. ITonunr, Ix. Yorcon, @. Kpuk, M. Yunkusc, P. @pankiun, . Caurep,
C. Ilpy3unep.

Hunarpammel: «Pacnpenenesue XHWMHUYECKUX JJIEMEHTOB B HEXKHUBOU MPUPOLAEY,
«Pacripenienenue XuMUYECKUX 2JIEMEHTOB B dKUBOU MPUPOJIEH.

Tabmuuel u cxemsl: «llepuoanueckas TabIUIAa XUMUYECKUX DTIEMEHTOBY, «CTpoeHue
MOJIEKYJIbI BOABIY», «BemiecTBa B cocTaBe opraHu3mMoBy», «CTpOeHHE MOJIEKYJIbl OenKan,
«CTpyKTYypHI OETKOBOM MOJIEKYIbI», «CTpOeHNE MOJIEKYH yIiIeBOa0BY», «CTpOEHUE MOJIEKYI
TunuaoBy, «HyknenHoBbie KUCIOTh, «CTpoeHne MoaeKybl ATD».

OO6opynoBaHue: XuMUYECKasl IOcy1a ¥ 000py10BaHHUE.

JlabopaTopHasi padora «OO0HapyKeHUE OCIKOB C MTOMOIIbI0 KAYECTBEHHBIX PEAKIUI.

JlaGoparopunass pabora «/ccnenmoBaHue HYKIEHMHOBBIX KHUCIOT, BBIJACIEHHBIX W3
KJIETOK Pa3JIM4YHbIX OPTraHU3MOB).

Tema 5. CtpoeHue n GyHKUMHU KICTKHU

Tumel KJIETOK: SyKapuoTUYecKasi U npokapuoruyeckas. CTpyKTypHO-(pyHKIIMOHAIbHbBIE
00pa3oBaHUs KIETKHU.

Crpoenne mnpokapuoTudyeckor kierku. Kierounas creHka OakTepuid W apXei.
Oco0eHHOCTH CTpOeHUS reTepoTpodHOM 1 aBTOTPOGHON MPOKAPUOTUIECKUX KIIETOK. MecTo
U POJIb IPOKAPUOT B OMOIIEHO3aX.

Ctpoenne U (PYHKIMOHHUPOBAHHME DYKApUOTHUECKOM KJeTku. [lnma3zmaTuueckas
MeMOpana (miazmanemma). CTpykTypa Iuia3MaTH4ecKod MemOpaHbl. TpaHCHOPT BeIECTB
yepe3 IUIa3MaTHYEeCKyr0 MeMOpaHy: mnaccuBHbIN (nuddysus, obOneruénnas auddysus),
AaKTUBHBIA (NIEPBUYHBIA M BTOPUYHBIA aKTUBHBIM TpaHcnopt). [lomynponurnaemoctsb
MeMOpanbl. PaGota HaTpuii-kaaumeBOro Hacoca. OHAOLMTO3: MUHOIUTO3, (PAromuTos.
Ox3omuto3. Kierounas crenka. CTpykTypa U (QYHKIMH KIETOYHOM CTEHKH DPAaCTEHUIA,
rpudOB.

Huromnasma. Luto3zons. Llutockener. [IBmxenue nurorna3mel. OpraHouibl KIETKH.
OnnomeMOpaHHbIE OpraHOMJIbl KJIETKU: dHAomiazmatudeckas cerb (OIIC), ammapar
lonpmxu, JU30COMBI, UX CTpoeHHME U (PYHKIUU. B3auMocBs3b OJHOMEMOpPaHHBIX
OopranouioB kinetku. CTpoeHue TpaHyIsipHOro peTUKyiyma. Mexanusm HanpasieHus 6eikos
6 JIIC. Cunre3 pacTtBopuMbIix OenkoB. CHHTE3 KJIETOUYHbIX MeMmOpaH. [naakuii
(arpaHynspHBIN) SHAOIUIA3MaTHYECKUM peTukyiayM. CekperopHass (yHKIUSI armapara
lonbmxu. Moouguxayus 6enxos 6 annapame I onvoocu. Copmuposra 6enkos 8 annapame
Tonvoorcu. TpaHncnopT BELIECTB B KiIeTKe. Bakyonu pacTUTENbHBIX KIE€TOK. KileTOUHBIN COK.

Typrop.



[TomyaBTOHOMHBIE OpPTraHOMJIbl KJIETKM: MUTOXOHJPUM, IUIACTUABL. [Ipoucxoorcoenue
mumoxonopuit u niacmuo. Cumbuoeenes (K.C. Mepeocrkoscxuii, JI. Mapeynuc). Ctpoenue u
GyHKUIMKM MHUTOXOHIApUN W T1uiacTui. llepBUuYHBIE, BTOPUYHBIE M CIIOKHBIE IJIACTUABI
(POTOCUHTE3UPYIOIIMNX HSYKApHOT. XJIOPOIUIACTBI, XPOMOILIACTBI, JEWKOIUIACTHl BBICIINX
pacTeHUMN.

HememOpanubsie opranounpl kieTkn CrpoeHue U (QPYHKUMH HEMEMOpPaHHBIX
opraHouJioB KieTku. Pubocomsbl. Ilpomesxcymounvie ¢uramenmor. MuxpoduiaMeHThlI.
Axmunoevle  mukpoguramenmsi.  MplllIeUHble  KIETKU. AKmuHogble  KOMNOHEHMbl
Hemblueynvix Kiemok. MukporpyO6ouku. Kierounsrii nentp. CTpoeHHe W JIBUKCHHUE
KIYTUKOB W pecHuYeK. Mukporpybouku  murormiasmbel.  Llentpuons.  benxu,
aAccoyuupoB8antvle ¢ MUKpoguiamenmamu u Muxkpompyooukamu. Momopnuvle oenxu.

SAnpo. O6onouka siipa, XpoMaTHH, KapUOILIa3Ma, SIAPBIILIKHA, UX CTPOCHHE U (YHKIUH.
SAnepubiii  OenkoBBI  MaTpuKc. [IpocTpaHCTBEHHOE pACTIOJIOKEHHE XPOMOCOM B
uHTephazHoOM siApe. IJyxpomamuu u eemepoxpomamun. Benku XpoMaThHa — THCTOHBI
Hunamuxa sadepnoii ob6onouku 6 mumo3se. Aoepuvlii mpancnopm.

Kinerounsle BkmtoueHus. CpaBHUTENbHAs  XapaKTEPUCTUKA  KIETOK  JYKApUOT
(pacTUTENBHOM, )KUBOTHOU, TPHOHOM).

JdemoHcTpanuu

[Toptpetsr: K.C. MepexkoBckuii, JI. Maprynuc.

TaOmuupr u cxembl: «CTpOEHHE JYKapHOTHUECKOW KIETKW», «CTpoeHHE KUBOTHOM
KIETKN», «CTpOEHUE pAaCTUTENbHOU KIETKW», «CTpoeHne MUTOXOHApUM», <«Sapoy,
«CTpoeHue NPOKAPUOTUYECKON KIIETKI.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MHKpPOIIpENapaThl PacTUTENIbHBIX, KMBOTHBIX
KJIETOK, MUKpOIIpenapaThl OaKTepHaJIbHbIX KIIETOK.

JlabopaTopHas padora «/3yueHre cTpoeHuUs KJIETOK Pa3IuYHbIX OPTaHU3MOB.

IIpakTnueckas padora «3ydyeHne cCBOWCTB KIETOYHOU MEMOpaHBI.

Jlabopatopnas pabora «MccinemoBanne IuIasmMoiaM3a W JEIUIa3MOJIM3a B
PACTUTENIBHBIX KIETKaX.

IlpakTtuyeckas padora «/3ydueHue IBMKEHUS LUTOIUIA3MBI B PACTUTEIBHBIX
KJIETKaX».

Tema 6. O0OMeH BeleCTB M NpeBpaLlieHHe JHEPIUU B KJIeTKe

AccuMuIALMA U TUCCUMMIALINA — JBE€ CTOPOHBI MeTabonu3ma. Turbsl oOMeHa BellecTB:
aBTOTPO(HBIA U TeTepoTpodHBIA. YyacTue KHUCIOpoJa B OOMEHHBIX MHpOLECcCax.
OHeprerudeckoe oOecriedeHue kieTku: mnpespameHue ATd B oOMEHHBIX Hpoleccax.
depMeHTaTUBHBIN XapaKTep peakluid KJIeTOYHOro Merabonnsma. @epMeHThl, UX CTPOCHUE,
cBoiicTBa U MexaHu3M JeicTBus. Kodepmentsl. Otauuus pepMEHTOB OT HEOPraHMYECKUX
KaTanu3aTtopoB. benku-akTuBaToppl M OEIKU-WUHTMOUTOPBL. 3aBUCHMOCTh CKOPOCTH
(epMEeHTaTUBHBIX PEaKLU OT pa3IMUHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHHMYECKHX BEIIECTB B KiIETKE. POTOCUHTE3. AHOKCUCEHHDIU U
okcuzennbvlll pomocunmes y oOaxmepui. Ceemocobupaiowue nuemenmvl U NUSMEHMbL
peakyuonno2o yenmpa. Poib XxjoporuactoB B mporecce (orocuHTe3a. CBeroBas u



TemHOBasi (pazpl. Pomoosvixanue, Cz., Cy. u CAM-munvr gpomocunmesa. 1pogyKTUBHOCTh
¢orocunre3a. BnusHue paszauuHbIX (AKTOPOB HA CKOPOCTh (POTOCHHTE3a. 3HAYCHHE
¢dorocuHTE3A.

XemocunTe3. Pa3zHooOpa3zue  OpraHM3MOB-XEMOCHHTETHKOB: HUTPUGUIUPYIOIINE
OakTepun,  Kenezo0aKTepuw, CcepoOaKTepuu, BOJOPOJAHBIE  OakTepuu. 3HAYCHHUE
XEMOCHHTE3a.

AHa’poOHble opraHu3mbl. Buaesl  Opoxenus. [IpoaykTel OpoxeHuss © X
UCIIOJIb30BaHUE YEeIOBEKOM. AHa3pOOHbBIE MUKPOOPTaHU3MbI KaK 00bEKThl OMOTEXHOJIOTUHU U
BO30ynuTenu OOJIE3HEH.

AspoOHBIE OpraHU3MBbI. DTamnbl YHEPreTHdYecKoro odOmeHa. [1oAroToOBUTENBHBIN ATaIl.
['mukonu3 — 6eCKUCIOPOIHOE PACIIETIIIEHUE TIFOKO3BI.

buonornueckoe OKHUCIIEHHE, WIM KJIETOYHOE JbIxaHHe. Poiap MHUTOXOHIpUN B
nporeccax —Ouonoruueckoro okucienus. lluknmueckue peakuuu.  OKUCIHUTENBHOE
dbochopunupoBanue. Iuepaus memopanno2o epaouenma npomonos. Cunmes AT®.: paboma
npomonuou ATd-cunmaszwvl. IlpenmyniecTBa a’poOHOro myTh OOMEHAa BEIIECTB Iepea
aHa’pOOHBIM. DPHEKTUBHOCTH YPHEPTETHUECKOT0 OOMEHa.

JdeMoHCcTpanuu

[Toptpersr: k. [Tpuctinu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar,
IT. Mutuenn, I'. A. 3aBap3uH.

Tabnuiel u cxembl: «DOTOCUHTE3», «IHEPreTUUECKUil 0OMeH», «buocuHTe3 Oenkay,
«CtpoeHue hepMeHTa», «XEeMOCUHTE3.

OO6opynoBaHue: CBETOBOM  MHKPOCKON, OOOpYyJOBaHUE Il  IPUTOTOBJICHUSA
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopnas pabora «/3yueHue KaTaIUTUYECKOW aKTUBHOCTH (EepMEHTOB (Ha
npuMepe aMuiia3bl WK KaTaaasbl)y.

JlabopaTopnass paGora «/3ydyeHue (QPEepMEHTATHUBHOTO pACIICIUICHUS TMEPOKCUIA
BOAOPOJA B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

JladopaTopHasi padoTa «CpaBHEHHE ITPOIIECCOB (DOTOCHHTE3a U XEMOCHHTE3a.

JlabopaTopHas padora «CpaBHEHUE MIPOIIECCOB OPOKEHUS U ABIXaHUS.

Tema 7. HacsiencrBeHHasi HH(pOpMaLUs U peajn3anms e€é B KIeTKe

Peakunn MatpuuHoro cuHte3a. [IpUHIMI KOMIUIEMEHTApHOCTM B pEaKUUAX
MaTPUYHOTO cuHTe3a. Peanuzamnus HacneacTBeHHOW mHMOpMaruu. ['eHeTrnueckuii Koj, ero
cBorictBa. Tpanckpuniuss — wMarpuunbld cuHTe3 PHK. IlpmHnmmsl Tpanckpunuuu:
KOMIUIEMEHTAPHOCTh, AHTUNAPAJLIEIBHOCTh, ACUMMETPUYHOCTb. (Co3pesaHnue Mampuunbix
PHK 6 syxapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsauus u e€ stanel. Ydactue TpancnopTHeix PHK B O6mnocuntese Genka. YciaoBus
ounocunTe3a Oenka. KogupoBanne aMMHOKHUCIIOT. Posib pubocom B OMocHHTE3€e OenKa.

Cogpemennvie npedcmasnenus o cmpoeHuu eeHog. Opranusalysi reHoMa y MpoKapuoT
U DyKapuoT. Perymsius akTHBHOCTH T€HOB y npokapuoT. ['unoresa onepona (d. XKaxoo, XK.
Mano). Monekynsapuvle mexanusmuvl sKcnpeccuu 2eHos )y 3ykapuom. Poab xpomamuna 6



peaynayuu pabomsl 2enog. Perynsuus OOMEHHBIX TIpolieccoB B KkieTke. KieTouHslii
rOMEeO0CTa3s.

Bupychl — HekneTouHble (DOPMBI )KU3HU M O0IUTaTHBIE Mmapa3uTbl. CTpoeHUE MPOCTHIX
U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. Kusnennwiil yuxn JJHK-cooepocawsux
supycos, PHK-cooepocawux eupycos, 6baxmepuogacos. QObpamuas mMpaHCKpunyus,
pesepmasza, unmezpasa.

BupycHbie 3aboneBaHusi ueigoBeKka, XMBOTHbIX, pactenuit. CIINAI, COVID-19,
COILIMAJIbHBIE M MEIUIIMHCKUE TTPOOIIEMBI.

Buounpopmamuxa: ummeepayus u aumaiuz boarvwux maccugeos  («bigdatay)
CMPYKMYPHBIX  Ouonocudeckux oaunvix. Hanomexnonoeuu 6 Ouonocuu u meouyume.
IIpoepammupyemoie pynxyuu 6eakos. Cnocodovl 00cmasKu 1eKapcms.

JdemoHcTpanuu

[Toptpetsr: H. K. Konbnos, /I. 1. UBaHOBCKHIA.

Tabmuuel u cxembl: «buocunTe3 Oenka», «l'eHernueckuil koa», «Bupyce»,
«bakrepuodaru».

IIpakTuyeckas padora «Co3qaHne MOJIENIA BUPYCay.

Tema 8. ZKu3zHeHHBINH HUKJ KJICTKH

Knerounsrit nuki, ero mepuonbl u perymnsuua. Uatepdaza u muto3. OcobeHHOCTH
IpoLeccoB, MpoTekaromux B  uHTepdaze. IloaroroBka KIETKM K  JICIICHHIO.
[Ipecunrerndeckuii  (MOCTMHUTOTHYECKWM), CHHTETHMYECKUH U  MMOCTCHHTETHYCCKHM
(MpeMUTOTUYECKUI ) TepUOAbl UHTEP(A3HI.

Matpuuneiit  cunte3 JHK -  permmkammsa. Ilpunnuner  perumkanmm  JIHK:
KOMIUIEMEHTAPHOCTh, IOJYKOHCEPBATUBHBIA CUHTE3, AHTHUNAPAJUIEIBHOCTh. MeEXaHu3M
pemukanmu - JIHK.  Xpomocombl. CtpoeHune xpomocoM. TemoMepbl U Tenomepasa.
XPpOMOCOMHBIN HAOOP KIETKU — KapUOTHIL. J[MTIIIOUTHBIN U TaIIONIHBIA HA0OPHI XPOMOCOM.
['omonornunsie XpoMocoMsl. [10710BbIE XPOMOCOMBI.

enenue knetkn — Muto3. CTaaud MUTO3a M IPOUCXOJSAIINE B HUX MPOUECCHL. THUIIBI
murto3a. Kapuokunes u uurokunes. buonornueckoe 3HaueHUE MUTO34.

Perynsiuusa mutotrueckoro mnukia kietku. [Iporpammupyemas kjieroyHasi Tuleib —
arorTo3.

Knerounoe  sanpo, xpomocombl, (GYyHKIHMOHAJIbHAas  TeHOMHKA.  Mexanusmul
npoaughepayuu, oupgepenyuposxku, cmapenus u eudbenu kiemox. «l{ugpposas xkniemrkar —
buoungopmamuyeckue mooenu QYHKYUOHUPOBAHUSL KILEMKU.

JdemoHcTpanun

Tabmuiel u cxembl: «KU3HEHHBIN UK KIETKHY, «MuUT03», «CTpoeHUE XPOMOCOMY,
«Permnmukanusa JTHK».

OOGopynoBaHue: CBETOBOM MUKPOCKOII, MUKpoOIpenapaThl: «MHUTO3 B KJIETKaxX KOpEIIKa
JTyKay.

JlabopaTopHas padora «/3yueHre XpoMoCOM Ha TOTOBBIX MUKPOITpENapaTax.

JlabopaTtopHas padora «Habmonenne MuTo3a B KJIIETKaX KOHYMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MHUKPOITPENapaTax).



Tema 9. Ctpoenue n GyHKUMH OPraHU3MOB

buonornyeckoe pazHooOpazue opranu3moB. (OJIHOKIETOYHBIE, KOJIOHHUAJBHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHHMS U JKU3HENEATEIbHOCTH OJHOKIETOYHBIX OpPraHHu3MOB.
baktepuu, apxeu, 0OJHOKJIETOUYHbIE T'PUOBI, OAHOKJIETOYHbIE BOAOPOCIH, APYTrUe MPOTUCTHI.
KomonnaneHbIE OpraHU3MBI.

B3anMocBs3b 4YacTeld MHOTOKIJIETOYHOIO OpraHu3ma. [KaHu, Opranbl M CHUCTEMBI
opranoB. OpranusM Kak equHoe neinoe. ['omeocras.

Tkanu pacteHuit. Turbl pacTUTENBHBIX TKAaHEW: oOpa3oBaTeNbHAs, TOKPOBHAS,
OpoBOJALIAs, OCHOBHasA, MexaHuueckas. (OCOOEHHOCTH  CTpOE€HMs, (QYHKIUH W
pPAaCIOJIOKEHUS TKAHEW B OPraHax pacTEHUM.

TkaHu JKMBOTHBIX M 4YEIOBEKA. THWIBI JKUBOTHBIX TKAHEW: JIUTENHAIbHAS,
COEIMHUTENbHAs, MbIIlIeUHAas, HepBHas. OCOOEHHOCTU CTPOEHUs, QYHKUIUN U PaCIIOIOKEHHUS
TKaHEH B OPraHax KMBOTHBIX U YEJIOBEKA.

Opranbsl. BereratuBHble W TI'€HEpPATUBHBIE OpraHbl pacTeHWd. OpraHbl U CUCTEMBI
OpraHoOB XKMBOTHBIX U 4esloBeKa. DYHKIIMU OPTaHOB M CHCTEM OPTaHOB.

Omnopa Tema opranu3MoB. Kapkac pacteHuil. CkeneTrbl OJHOKJICTOYHBIX H
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapyxHbii m BHyTpeHHUU ckeneT. CTpOEHHUE W THUIBI
COCIMHEHHUSI KOCTEM.

JIBu>keHne OpraHu3moB. JIBH)KEHHME OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOMIIHOE,
KI'YyTUKOBOE, PECHUYHOE. J[BMKEHHE MHOIOKJIETOYHBIX PACTEHUM: TPONHU3MBI M HACTHM.
JIBrKeHuEe MHOTOKJIETOYHBIX J>KMBOTHBIX M YEJIOBEKAa: MbIlleyHas cuctema. Pediekc.
CkeneTHble MBILIIBI U UX padoTa.

IInranue opranu3mos. IloronieHre BoabI, YIIIEKUCIOr0 Ia3a U MUHEPAJIbHBIX BEILIECTB
pactenusimu. [Iutanue XKMBOTHBIX. BHYTPHUIIOIOCTHOE M BHYTPUKIIETOYHOE IHILEBAPEHUE.
[Iuranue ITO3BOHOYHBIX KUBOTHBIX. Otxensl MUIIEBAPUTEIBHOT O TpakTa.
IInmeBapuTenbHbie kenes3pl. [InmesapurenbHas cucTeMa 4elloBeKa.

Jlpixaaue opranu3moB. [[pixanwe pactenuil. /[pixanue >xuBOTHBIX. Juddy3us razon
yepe3 MoBepxHOCTh kieTku. KoxkHoe apixanue. JlpixatenpHas moBepxHOCTh. JKabepHoe u
NEroyHoe ApIXaHue. J[pIXaHWe IO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE
YCIIO)KHEHUE CTPOEHUS JIETKUX ITO3BOHOYHBIX JKMBOTHBIX. /[pIXaTelbHas CHCTEMa YEJIOBEKa.
MexaHn3M BEHTWIALMM JErKUX Yy NOTUL M MIEKONMTaromux. Perymsauus apIxaHus.
JIpixaTenbHble 00bEMBI.

TpaHcnopT BeHIECTB y OpPraHu3MoOB. TpaHCIOPTHBIE CUCTEMBI pacTeHHW. TpaHCnopT
BEUIECTB y >KMBOTHbIX. KpoBeHocHass cuctema u €€ opranel. KpoBeHocHas cucrema
NO3BOHOYHBIX XUBOTHBIX M 4enoBeka. Cepale, KpOBEHOCHbIE COCYyIbl M KpoBb. Kpyru
KpOBOOOpAILIEHHU. OBOJIONMOHHBIE YCJIOKHEHUS CTPOEHUS KPOBEHOCHOM CHCTEMBI
N03BOHOYHBIX KUBOTHBIX. PaboTa cepana u e€ peryiasuus.

Brinenenue y opranusmoB. Beigenenune y pacreHuid. BelaeneHue y JKUBOTHBIX.
Cokparutenbuble Bakyonu. Opranbl BbiaeneHus. PuibTpanusi, cekpeuus uU oOpaTHOe
BCAaChIBAaHME KaK MEXaHHM3Mbl pabOThl OpraHoB BblAelneHHs. CBsA3b MOJIOCTH Tena ¢



KPOBEHOCHOW M BBIIEIUTEIBHOW CHCTEMaMH. BblieleHne y I03BOHOYHBIX XUBOTHBIX WU
gyenoBeka. [louku. Crtpoenue u (QyHkunoHupoBanue Hedpona. OOpa3oBaHue MOUYU Y
YEJIOBEKA.

3amura y OpraHu3MoB. 3allUTa y OJHOKJIETOUHBIX opraHu3mMoB. Criopbl OakTepuil u
HUCTHl MPOCTEHIIMX. 3aluTa y MHOTOKJIETOYHbIX pactenuil. Kyrtukyna. Cpexacrtsa
[MACCUBHON U XUMHUYECKON 3aIUTEI. DUTOHIINIEI.

3ammra y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M KX MpPOU3BOJHBIC. 3aluTa
opranuzma ot Oone3Hed. MMMmyHHas cuctema uenoBeka. KIETOYHBI W TymMOpaibHBIN
UMMYHUTET. BpoxnéHapli W npuoOpeTéHHBIN crnenupuIecKuid UMMYHUTET. Teopus
KJIOHAJIbHO-ceieKTuBHOro umMmyHnutera (II. Opmux, @®. M. bepuer, C. Tonerasa).
BocnanurenbHple OTBETHI OpPraHu3MoOB. Poip BPOXKIEHHONO HWMMYHUTETa B Pa3BUTHH
CUCTEMHBIX 3a00JIeBaHUM.

PaznpaxumMocTs M perynanus y OpraHu3MoB. Pa3iapa)xnmMoCTh y OZHOKJIETOYHBIX
oprann3MoB. Takcucel. PazipaxuMocTp 1 perynsauus y pacTeHuid. PocToBble BemecTBa U UX
3Ha4YECHUE.

HepBHas cuctema u pediexkropHas peryisnus y >KUBOTHbIX. HepBHas cuctema u eé
OTJIENbl. DBOIIOLUOHHOE YCIIOXKHEHUE CTPOEHUSI HEPBHOW CUCTEMBI y KUBOTHBIX. OTHEIBI
TOJIOBHOTO MO3Ta ITO3BOHOYHBIX JKMBOTHBIX. Pediekc u pedaexkropHas qyra. besycnoBHbie n
YCIIOBHBIE PEQIICKCHI.

I'ymopanbpHas perynsuuss U 3HAOKPUHHAs CHUCTEMa JKMBOTHBIX M 4YenoBeka. JKenessl
SHAOKPUHHON CHUCTEMBI MU MX TOPMOHBI. JleHCTBHE TOPMOHOB. B3aMMOCBSI3b HEPBHOM H
SHAOKPUHHOU cucTeM. [ unoranamo-runopusapHas cucTemMa.

JdemMoHcTpanuu

[Toptper: U. I1. I1aBnos..

Tabmumpl 1 cxembl: «OJHOKIETOUHBIE BOAOPOCHN», «MHOTOKJIETOUHBIE BOAOPOCITNY,
«baktepun», «lIpocreimme», «OpraHbl UBETKOBBIX pacTeHUul», «CHUCTEMbI OpPraHoOB
MO3BOHOYHBIX J>KHUBOTHBIX», «BHYTpEHHEE CTpPOECHHE HACEKOMBIX», «TKaHH pacTeHHil»,
«KopneBbie cuctembl», «CtpoeHue ctTeOas», «CTpoeHue JIUCTOBOM MIacTHMHKUY, «TKaHu
KUBOTHBIX», «CKelner yenoBeka», «llumeBapurensHas cucremay, «KpoBeHOCHas cucteMay,
«/pixaTenpHas cucrema», «HepBHas cucrema»n, «Koxka», «MplieyHass CUCTEMa,
«BpigenurenbHas  cucrema»,  «OHIOKpHHHas  cucrema», «CTpoeHne  MBIIIbI»,
«UmmyHnurer», «KumedHononocTHeie», «CxemMa NUTaHUA pacTeHul», «KpoBEeHOCHbIE
CHUCTEMBI II03BOHOYHBIX JKHBOTHBIX», «CTpoeHue ruapsl», «CTpoeHne IUIaHapumn»,
«BHyTpeHHee cTpoeHue noxaeBoro uepss», «HepBHas cuctema prid», «HepBHas cucrema
naarymkny», «HepBHas cucrtema npecMbikaromuxcsy, «HepBHas cuctema nruny, «HepBHas
cucTeMa MJeKonuTarmuxy, «HepBHas cucrema yenoBekay, «Pedexcy.

OGopynoBaHue:  CBETOBOM  MHMKPOCKON,  MHKpONpEnapaTbl  OJHOKJIETOYHBIX
OpPraHW3MOB, MHUKpPOIIpENapaTbl TKAaHEW, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIIHH HACEKOMBIX,
UTJIOKOXKUX, JKUBbIE€ 3K3EMIULSIPbl KOMHATHBIX pAacTeHWM, repbdapuu pacTeHUH pa3HBIX
OTZENIOB, BJAXHbIE Ipenaparbl JKUBOTHBIX, CKEJIEThl IIO3BOHOYHBIX, KOJUIEKLUHU
O€CIO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YelOBeKa, OO0OpyJOBaHHME JUIsl JE€MOHCTpPalUU



MOYBEHHOT'O M BO3AYIIHOTO TMUTAHUS PACTEHUM, paclIerUICHUs Kpaxmaja ¥ OEIKOB MO
nercTBueM (EepMEHTOB, OOOpYyIOBaHUE [IJi1 JAEMOHCTPAlMM OIbITOB IO H3MEPEHUIO
JKU3HEHHOU EMKOCTHM JIETKUX, MEXaHU3Ma JbIXaTEJIbHbIX JIBUKEHUW, MOJEIU TOJIOBHOTO
MO3ra pa3JInYHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3yuyeHue TKaHel pacTECHUI.

JlaGoparopHasi padora «/3ydueHue TkaHel )KUBOTHBIX).

JlaGoparopHasi pabora «/3ydueHue opraHoB LIBETKOBOT'O PACTEHUSI».

Tema 10. PazmHoKXeHHMe U pa3BUTHE OPTaHU3MOB

®opMBI pa3MHOKEHHUSI OPTaHU3MOB: Oecronoe (BKIIOYas BETETATHBHOE) M IOJOBOE.
Buapl Gecnonoro pa3MHOXKEHHS: TOYKOBAHKE, CLIOPYIISIUs, (parMeHTalusl, KIOHUPOBAHUE.

[TonoBoe pasmHoxeHue. IlonoBbie KieTkW, Wik ramersl. Meio3. Craguu menosa.
[loBenenne xpomocoMm B Menosze. KpoccuHrosep. buonormyecknii CMbICT MeHo3a |
IIOJIOBOTO Mporecca. Meno3 u ero MecTo B dKU3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzaponpimieBoe paszButue. ['ameroreHe3 y JKHBOTHBIX. [lonoBbIE JKene3bl.
OO6pa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorene3 u ooreHe3. CTpoeHHE TOTOBBIX
KJIETOK.

OmionoTBOpeHNE U SMOPUOHANIBHOE pa3BUTHE KUBOTHBIX. CIOCOOBI OTIOIOTBOPEHUS
HapyKHO€, BHyTpeHHee. [lapTenorenes.

WuauBrayanbHOEe pa3BUTHE OpPraHU3MOB (OHTOreHe3). OMOpHONIOrUsS — HayKa o
Pa3BUTHUU OpTraHU3MOB. Mopghozcenesz — 00Ha u3 enasuwvix npooiem smopuonocuu. Konyenyus
mopgocenoe u modenu mopgozeneza. Craguu >MOpPUOTeHE3a KUBOTHBIX (HA MpUMeEpe
asrymku). Jpobnenue. Tunbsl apobGnenus. /lemepmunuposannoe u HeOepMUHUPOBAHHOE
opoonenue. bnacmyna, munwet 6Oracmyn. OCOOEHHOCTH JPOOJICHHS MIIEKOMUTAIOIINX.
3apopIlIeBble JTUCTKU (TacTpyisiuus). 3akiajka OpPraHOB M TKAHEH W3 3apOJbIIIEBBIX
JUCTKOB. B3amMHOEe BIMSHUE 4YacTe pa3BUBAIONMICTOCS 3apojbla (IMOpHUOHANIBHAS
UHIYKIOMS). 3akiajka TIUlaHa CTPOCHHMS KUBOTHOTO KaK pe3yjbTaT HEPAPXUUECKUX
B3aMMOJICUCTBUI TE€HOB. BiusHue Ha SMOpPHOHAIBHOE pPAa3BUTHE PA3IMYHBIX (PAKTOPOB
OKPYIKAIOIIEH CPEBI.

Poct m pasButue xuBOTHBIX. [locTamMOpuoHaneHblil nepuon. Ilpsmoe u Henpsmoe
pasButue. PazButue ¢ meramopdo3om y OECIO3BOHOYHBIX W ITO3BOHOYHBIX >KHWBOTHBIX.
buonornueckoe 3HaY€HUWE NPSIMOIO M HENPSIMOTO pa3BUTHS, HX PpAaCIpPOCTPAHECHHUE B
npupoje. Tunsl pocra KUBOTHBIX. (DakTOpbl pEryyisiiuyd pocTa >KMUBOTHBIX M YEJIOBEKA.
Craaun mocTAMOPUOHAIIBHOTO Pa3BUTHUSI Y KUBOTHBIX M 4YelioBeKka. llepuonibl oHTOreHe3a
yenoBeka. CTapeHue U CMepTh Kak OMOJIOTHYECKUE MPOLIECCHI.

PasMmHoOXeHue u pasButue pactreHuid. ['amerodur u cnopodur. Melio3 B KU3HEHHOM
ke pactenunid. OOpazoBaHme CIoOp B Tpolecce Meiosza. ['ameroreHes y pacTeHHId.
OmnonoTBOpEeHNE M Pa3BUTHE PACTUTEIBHBIX OPTraHU3MOB. J[BOMHOE OIUIOJOTBOPEHHUE Y
IIBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHU3MBbI PETYISLUA OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHCcTpanuu

[Toptpersr: C. I'. HaBamun, X. [lIneman.



Tabmumer u  cxembl:  «BereratuBHOe  pa3MHOXEHHE», «Tumbel  Gecrmooro
pasMHOXEHUs1»,  «Pa3MHOXEHME  XJIaMHUJIOMOHABI, «Pa3MHOXEHHE  3BIVIEHBDY,
«Pa3mMHO)eHue Tuapel», «Menosy, «XpoMocoMbly, «I'ameTorenes», «CTpoeHUE SULIEKIIETKA
u crnepmarto3zouna», «OCHOBHbIE CTAaJUM OHTOreHe3a», «lIpsmMoe M HempsMoe pa3BUTHEN,
«Pa3Butne wMmanickoro xyka», «Pa3Burue capanum», «Pa3Burue Irymku», «JlBoWHOE
OIUIOJIOTBOPEHNE Y IIBETKOBBIX PACTEHUI», «CTpOCHUE CEMSIH OJTHOJIOJBHBIX U JIBYAOJbHBIX
pacteHnii», <« KH3HEHHBIM LMKI MOPCKOW KamycTb», <«OKW3HEHHBIA LMK MXay,
«OKM3HEHHBIN UKII ANOPOTHUKAY, «KU3HEHHBIN IUKII COCHBI».

O6opynoBaHue:  CBETOBOM  MHUKPOCKOI,  MHKpOIpEnaparbl  SIHIEKIECTOK U
CIIEpMATO30U1I0B, MOJAENb « UK pa3BUTHS JATYIIKNA.

JlaGoparopnasi pabora «/3yueHHe CTPOCHMS TIOJOBBIX KJIETOK HAa TOTOBBIX
MHUKpOIpenaparax».

IIpakTHyeckas padora «BbisiBIeHHE MPU3HAKOB CXOJCTBA 3apOABIIICH MO3BOHOYHBIX
YKABOTHBIX.

JlabopaTopHas padora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIINX PACTECHUI.

Tema 11. I'eHeTHKa — HAyKA 0 HACJIEACTBEHHOCTH U H3MEHYMBOCTH OPraHU3MOB

Uctopust cTaHOBICHUS W Pa3BUTHS TCHETHKW Kak Hayku. PaGoter I'. Mengens, ['. ne
®puza, T. Moprana. Ponb oredecTBeHHbIX Y4€HBIX B pa3BuThM reHetuku. Padorer H. K.
KonbnioBa, H. 1. BaBwiioBa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A. ®uinmnyeHko,
H. B. TumodeeBa-Pecosckoro.

OCHOBHBIE TEHETHYECKHE TIOHSATHSA W CUMBOJIBL. [ OMOJIOTMYHBIE XPOMOCOMBI,
aJUICNIbHBIC TEHBI, AJIbTEPHATUBHBIC IPU3HAKW, JTOMUHAHTHBIA M PEIECCUBHBIA IPU3HAK,
TOMO3UTr0Ta, T€TePO3UT0Ta, YUCTAs JIUHUS, THOPHUIbI, TeHOTHUII, (heHOTUr. OCHOBHBIE METO/IbI
TCHETHUKH: THOPUIOTOTHUECKUH, IIUTOIOTHYSCKUH, MOJICKYJISIPHO-TCHETHICCKUM.

JdeMoHCcTpanuu

[Toptpersr: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H.
benozepckuii, I'. JI. Kapneuenko, 0. A. ®unumuenko, H. B. TumodeeB-PecoBckuii.

Tabnuiel 1 cxeMbl: «MeToabl TeHETUKNY, «CXEeMbI CKPEITUBAHUS.

JlabopaTtopHas padora «/[po3oduna Kak 0OBEKT TEHETUYECKUX UCCIIEA0BAHMIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpeniuBanue. [lepBbiii 3akoH MeHnenss — 3aKOH €AMHOOOpa3us
rudpu0B niepBoro nokosieHus. [IpaBuno nomunupoBanus. Bropoit 3akon Menzenst — 3aKoH
pacuieryieHuss Tpu3HaKoB. lluTonornyeckue OCHOBBI MOHOTMOPUAHOTO CKpEIIUBAHMUS.
I'mnore3a ynCcTOTHI TaMeET.

AHanmmzupyroniee  ckpeuiuBanue.  [IpoMeXyTOuHBId  XapakTep  HacleIOBaHUS.
Pacmierienre npu3HakoB MpyU HEMOJIHOM JOMUHUPOBAaHUHU.

JuruOpuaHoe ckpemuBaHue. Tpetudl 3akoH MeHzaenss — 3aKOH HE3aBUCUMOIO
HaCJIeJ0BaHUs MPU3HAKOB. [[UTONOrnYecKre OCHOBBI TUTUOPUIHOTO CKPEIIUBAHUS.

CuernienHoe HacienoBanue TmpusHakoB. PabGorer T. Moprana. CuemnienHoe
HACJIEIOBAHWE T€HOB, HAPYLICHHWE CLEIUICHUS MEXIYy TIeHaMH. XPOMOCOMHas TeOopus
HACJIECTBEHHOCTH.



I'eneruka nosma. XpoMOCOMHBIN MEXaHU3M OMNPEIENICHHs T0JIa. AYTOCOMBI U MOJOBbIE
XpOMOCOMBI. ['OMOraMeTHslii M reTeporaMeTHbli moJ. ['eHeTndeckass CTPYKTypa IOJOBBIX
xpoMocoM. HacnenoBanne npu3HakoB, CUEIJIEHHBIX C TTOJIOM.

I'enotun kak uenoctHas cucrema. llnelorponuss — MHOKECTBEHHOE JIEWCTBUE TI'EHA.
MHOX€eCTBEHHBI ajuienu3M. B3anmMoaencTBue HeaielbHbIX TeHOB. KOMILIEMEHTapHOCTb.
Onucras. [lomumepns.

['eHeTHYECKUIT KOHTPOJIb PA3BUTUS PACTEHUM, KXKUBOTHBIX M YEJIOBEKA, a TAaKXKe
(U3MOTOTMYECKUX TMPOIIECCOB, TOBENECHUS W KOTHUTUBHBIX GyHKIMNA. [eHermyeckue
MEXaHU3Mbl CHMOUOT€HE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO35MH — MAPA3UT» U «XO3SIHH —
MUKpOOMOM». ['eHeThyeckne acmeKkTbl KOHTPOJsS W HW3MEHEHHUS HacleICTBEHHOU
uH(bOpMaIKU B TOKOJICHUAX KJIETOK U OPraHU3MOB.

JdemoHcTpanuu

[Toptpetsr: I'. Mennens, T. Mopras.

Tabmuuel 1 cxemsl: «llepBblil 1 BTOpoi 3akoHbl MeHaens», « Tperuii 3akoH MeHaens»,
«Ananuzupyrouiee  ckpemuBanue», «HemomHoe — gqomuHupoBaHue», — «CLEIIEHHOE
HACJIEIOBAaHUE TMPU3HAKOB Yy Jpo3oduib», «['eHernka mona», «Kapuotum dYernoBekay,
«Kapuotun  apozodunsl», «Kapuotun  nTulb», «MHOXKECTBEHHBIM  allJIETU3M»,
«B3anMoencTBUE TEHOBY.

OO6opynoBaHue: MOJENb 7151 IEMOHCTPALIMU 3aKOHOB €IMHO00pa3usi THOPUIOB IEPBOIO
MOKOJIEHUSI W PACHICIUIEHUs] MPU3HAKOB, MOAENb JJIsl IEMOHCTPALIMHA 3aKOHA HE3aBHCUMOTO
HACJENOBaHNsA TNPU3HAKOB, MOJAENb JUIsl JAEMOHCTPALMM CLEIUICHHOIO HAaCJIEAOBaHUs
IPHU3HAKOB, CBETOBOM MUKPOCKOI, MUKpomnpemnapaT: «/Ipo3odumnar.

IIpakTnueckas padora «/3ydeHue pe3yabTaTOB MOHOTHMOPUAHOTO CKpEIIUBAHUS Y
JPO30(DHITBI».

IIpakTnueckass padora «/3ydeHue pe3ynbTaToB IUTHOPUAHOTO CKPEIIUBAHUS Y
TPO30UITBI.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYMBOCTH

B3aumoneiicTBue reHotura u cpeasl npu GpopmupoBaHuu ¢GeHoruna. M3MeHuYnBOCTh
IpU3HAKOB. KauyecTBEHHbIE W  KOJMYECTBEHHBIC MPHU3HAKU. Buapl W3MEHYMBOCTHU:
HEHACJICCTBEHHAS U HACIIECTBEHHASI.

MonudukannonHas U3MeHYUBOCTh. Posib cpenbl B hopMHUpOBaHUN MOIU(DUKAITMOHHON
n3MeHunBoctu. Hopma peakiuu npuszHaka. BapuaumoHHbli psij v BapuanuoHHas kpusas (B.
Noranncen). CoiicTBa MOJU(DUKATMOHHOW U3MEHYHBOCTH.

['eHOTHIIMUECKAasT W3MEHUHMBOCTh. (CBOKCTBAa T€HOTUIIMYECKOM W3MEHYMBOCTU. BHIbI
TeHOTUITUYECKOW U3MEHYMBOCTU: KOMOMHATUBHAS, MyTallUOHHASI.

KomOunHaTuBHas ©3MEHYMBOCTh. Mei03 M ITOJI0BOM MPOIIECC — OCHOBA KOMOMHATHBHOM
U3MEHYMBOCTU. Poinb KOMOMHATUBHOM M3MEHYMBOCTH B CO3JaHUUM TE€HETHYECKOIO
pa3zHooOpa3usl B pejienax OgHOro BUAA.

MyranuoHHass U3MEHYMBOCTb. BUIbl MyTanui: I'€HHbIE, XPOMOCOMHBIE, I'€HOMHBIE.
CrnoHTaHHble W MHAYLIHMPOBAHHBIE MYTAMU. SIIE€pHBIE M IIUTOMIa3MaTUYECKHE MYTaIlUU.
ComaTrueckue M MojaoBble MyTaluu. [[prurHbBl BOBHUKHOBEHUSI MyTaluid. MyTareHsl U ux



BJIIUSIHUE HA  OpraHu3Mbl. 3aKOHOMEPHOCTHM  MYTAllMOHHOrO  Mpollecca.  3aKOH
TOMOJIOTMUECKUX PsiIoB B HacienctBeHHoM u3MmeHunBoctu (H.M. BaBunos). Buesnepnas
U3MEHUYHMBOCTh U HACIEACTBEHHOCTD.

Inueenemuxa u SNULEHOMUKA, POIb INULEHEMUUEeCKUX (PaKmopos 8 HACAe008aHUU U
UBMEHYUBOCTNU (DeHOMUNUYECKUX NPUSHAKOB V OP2AHU3MOS.

JdemoHcTpanuu

IToprpersr: I'. ne @pus, B. Moranncen, H. 1. Basunos.

Tabmumel 1 cxembl: «Buabl n3MeHYUBOCTH», «MoaU(pUKAIIMOHHAS HW3MEHYUBOCTHY,
«KoMmOMHaTHBHAsT WM3MEHYMBOCTBY, «Meho3», «OrmmogoTBopeHue», «l eHeTHYecKue
3a00JeBaHUs YeJIOBEKay, «BuUIbl MyTaluiiy.

OOGopynoBaHue: XUBbIE U TepOapHbIe AK3EMIUIAPHl KOMHATHBIX PACTCHHM, PUCYHKHU
(¢poTorpadun) )KUBOTHBIX C PA3TUYHBIMU BUJIaMH U3MEHUYMBOCTH.

JladopaTopHasi paGora «lccimemoBaHue 3aKOHOMEpPHOCTEH MOAMGMUKAIIMOHHON
M3MEHUYHNBOCTH. [IlocTpoeHME BapHalMOHHOTO PAIAa U BAPUALMOHHOW KPUBOW.

IIpakTuyeckas padora «Myranuu y 1po30duiibl (Ha TOTOBBIX MUKpOIIpErapaTax).

Tema 14. I'eHeTHKA Yesi0BeKa

Kapuorun uenoBeka. MexayHapoaHas mporpamMma MCCIEIOBAHUS T'€HOMA YEIOBEKa.

Mertonsr A3YYCHUS T€HETUKU qeJI0OBEKA; reHeaJI0rn4eCKui, OJIN3HEIIOBEIH,
[IMTOT€HETHYECKHUM, MOMYJISALIMOHHO-CTATUCTUYECKU, MOJIEKYJISIPHO-T€HETUYECKUH.
CoBpeMeHHOE ONPENECIICHUE T€HOTHIIA; OJTHOT€HOMHOE CEKBCHUPOBAHME,

TeHOTUIIMPOBaHKE, B ToM yucie ¢ nomoinbto [1[[P-ananu3a. HacinencrBennsie 3a00neBaHus
yelioBeKa. ['@HHble M XpPOMOCOMHBIE OOJ€3HM 4YenoBeKa. bone3Hu ¢ HaciaeaCcTBEHHOU
IPEAPACTON0KEHHOCTHIO. 3HAUEHUE MEIUIIMHCKOM F'€HETUKHU B IIPEIOTBPAILCHUH U JI€YEHUN
reHeTUYeCKuX 3a0oyieBaHMi  yesnoBeka. MenUKO-TeHETUYECKOe  KOHCYJIbTUPOBAHHUE.
CrBosnoBble KiIeTKU. [TOHITHE «I€HETUYECKOr 0 Ipy3a». DTUYECKHE ACTIEKThI UCCIEJOBAaHUM B
00J1aCTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enernueckue GakTopbl MOBHIIIIEHHOW YYBCTBUTEIHHOCTU YEJIOBEKA K (PU3NYECKOMY U
XUMHYECKOMY 3arps3HEHUIO OKpYyKarolleh cpenbl. ['eHermueckas NpenpacriosoKeHHOCTb
YEJIOBEKA K NATOJIOTHsM.

JdemoHcTpanun

Tabnuuel u cxemsl: «KapuoTun yenaoBeka», «MeTo/Ibl U3yYeHUs] TEHETUKH YEIIOBEKay,
«["enernueckue 3a00J€BaHUS YETIOBEKAY.

IIpakTuyeckas padora «COCTaBICHHE U AHAIU3 POTOCIOBHOMY.

Tema 15. Cesnexkuusi Opranu3mMoB

JlomecTukanusi U cenekuus. 3apoKICHUE CEJIEKUMU U JAoMecTukanuu. Yuenne H. .
BaBunoBa o IlenTpax npoucXOXAEHUS WU MHOTrooOpa3us KyJIbTYpHBIX pacTeHuil. Poib
CEJIEKIIMU B CO3JAaHUU COPTOB PACTEHHMU M MOpOoA KUBOTHBIX. CopT, mopoaa, mraMm. 3aKoH
TOMOJIOTMYECKUX PSAOB B HAcieACTBEHHOW m3MeHunBocTu H. V. BaBunoa, ero 3HaueHue
JUISL CEJICKITMOHHOM pabOoThI.

Mertonpsl  cenekMOHHOM — paboTel.  McKyccTBeHHBIM ~ OTOOp:  MaccOBbI U
WHAUBUAYaJIbHBIA. OTanbl KOMOWHALIMOHHOW cenekiuu. McnblTaHue Npou3BOIUTENEH MO



notoMcTBy. OTOOp MO TE€HOTUITY C MOMOIIBIO OIEHKH (eHOTHIA MOTOMCTBA M OTOOp IO
reHoTuIy ¢ nomoupto ananusa JJHK.

W cKyCcCTBEHHBI MYTareHe3 Kak METO]l CEJIEKIIMOHHOW paboThl. PaauanmoHHBIN U
XUMUYECKUH MyTareHe3 Kak MCTOYHUK MYyTaluil y KyJIbTYpHbIX (OpM OpraHusmos.
Hcnonb3oBanne TEHOMHOTO pPEAaKTUPOBaHUS U MeTo/NoB pexkomOuHaHTHRIX JIHK st
NOJIYYEHHSI UICXOHOTO MATEpHUAIIA [l CETEKIUU.

[Tonyyenne mnonumionaoB. BHyTpuBuaoBas rubpuauzauus. biau3kopolcTBEHHOE
CKpeniuBanue, wii uHOpuauHr. HeponcTBeHHoe ckpelMBanue, uiu ayTopuauur. ['ereposuc
u ero npuuuHbl. Mcnonmb3oBaHue rerepo3uca B ceiekuuu. OTnanéHHas THOpUIW3AIINS.
[Ipeononenne Oecruioguss MEXBUIOBBIX THOPUAOB. J(OCTHM)KEHMS CEJIEKIIMM pPAaCTEHUN U
KUBOTHBIX. «3€1E€HAs PeBOIOYULY.

CoxpaHeHue U U3y4eHUE T€HETUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN M UX JTHKUX
poauuel il CO3JaHUs HOBBIX COPTOB M THUOPHUAOB CEIbCKOXO3SMCTBEHHBIX KYIBTYP.
H3yuenue, coxpanenue u ynpagienue 2eHemuidecKuMu pecypcamu CelbCKOX03AUCTNEEHHbIX U
NPOMBICTIOBLIX HCUBOMHBIX 6 YENAX YAYUUIEHU CYUeCmByIoWux U CO30aHUs HOBbIX NOpPOO,
JUHULL U KPOCCOB, 6 MOM HUCIe C NPUMEHEHUEeM COBPEMEHHbIX Memo008 HAYYHbIX
uccneoosanuil, nepedosvlx uoeti U nepcnekKmuHbIX MexHoNI02Ul.

JdemoHcTpanuu

[Toptpetsr: H. U. BaBuinios, U. B. Muuypun, I'. /1. Kapneuenko, I1. I1. JIykpsineHko, b.
JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmumelt U cxeMmbl: «lleHTpbl MOPOUCXOXKAEHUS W MHOrooOpasusi KyJIbTYpPHBIX
pacTeHuii», «3aKOH TOMOJOTHYECKUX PSAIOB B HACIEICTBEHHONM M3MEHUMBOCTH», «MeToabl
cenekuny, «OTaanénnas rudpuauzanusy», «Myrtarenes».

JlabopaTopnass pabGora «/I3yueHue COpPTOB KYJIbTYPHBIX pPACTEHUH U MOPOJ
JIOMAIITHUX KUBOTHBIX).

JlaGoparopHasi padora «/3ydeHue METOIOB CENEKIIUU PACTEHUI.

IIpakTnyeckas padora «IIpuBuBKa pacTeHUN».

IKekypeusi «OCHOBHBIE METOJIBI M IOCTUKEHUS CEJIEKIIMU PACTEeHUIN U )KUBOTHBIX (HA
CEJICKUMOHHYIO CTAaHLHIO, INIEMEHHYIO (PepMy, COPTOUCTIBITATENIbHBIA YYaCTOK, B TEILINYHOE
XO035IUCTBO, B JIA0OPATOPHIO arpOYHUBEPCUTETA U HAYYHOT O IIEHTPA)».

Tema 16. BuoTexXH0JI0THS U CHHTETHYECKAs 0MOJIOTUS

OOBEKTHI, WCTOIb3yEeMbIE B OMOTEXHOJIOTUH, — KJIETOYHBIE M TKAaHEBBIE KYJIbTYpHI,
MUKpPOOPraHU3MbI, MX XapaKTEepUCTUKA. TpaaulMOHHAs OMOTEXHOJIOTHS: XJIEOOINEUEHHE,
MOJlyYeHHE KHUCJIOMOJOYHBIX MPOAYKTOB, BHUHOAEIHUE. MUKPOOHOIOTUYECKUA CHUHTE3.
OOBeKTH MHUKpPOOUOJNIOTHYECKUX TexHosnoruil. [lpousBoacTBo Oenka, aMUHOKHUCIOT H
BUTaMHUHOB.

Co3gaHne TEXHOJOTMA W WHCTPYMEHTOB  IIEJICHANPABICHHOTO W3MEHEHUA W
KOHCTPYUPOBAHHs TE€HOMOB C LEJNbI0 MOJY4YEHUS OpPraHW3MOB M HMX KOMIIOHEHTOB,
COJIeprKalINX HE BCTPEUAIOIIHUECS B IPUPOI€ OMOCUHTETHUECKHUE MTYTH.

Kierounas nHxxenepus. Meroasl KyJIbTypbl KIETOK M TKAHEW pACTEHUM U KUBOTHBIX.
Kpuobanku. Comatnueckas rudpuansaius 1 cCOMaTHuecKkuii amOpuorenes. Mcnonab3oBanue



raryIouJI0B B CEIEKUMU pacTeHUull. [lonyuenue moHokioHanibHblx anmumen. Hcnonvzoeanue
MOHOKIOHANbHBLIX U NOJUKIOHANbHLIX — aumumen 6  meduyure. VICKyCCTBEHHOE
OIUIOAOTBOPEHUE. PEKOHCTPYKUHMS SHUEKIETOK W KIOHUPOBAaHUE JKUBOTHBIX. MeTox
TpaHCIUIAHTALlUU  SiACp KIETOK. TexHonoeuu  0300poGleHus,  KYIbMUGUPOBAHUS U
MUKPOKIOHANLHO20 PAZMHONCEHUST CeNbCKOXO3AUCTBEHHBIX KYIbMYP.

XpoMOocOMHass M Te€HHasg WHXeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha U
koHcTpyupoBanue pexkomOuHaHTHbIX JIHK. Cozdanue mpanceennvix  opeanuszmos.
JloCTH>KEHUsT W NEPCHEKTHBbI XPOMOCOMHOM W TE€HHOW HWHKEHEPHH. OJKOJOTMYECKHE H
THYECKHE TPOOJIEMbl TeHHON MH)KEHEPHH.

Meaununckue OuorexHonoruu. IloctreHomuas 1udpoBas Menuuuna. [ILP-
JUArHocTUKa. MeTaboIOMHBIN aHalln3, TEHOLIEHTPUYECKUN aHAIN3 IPOTeoMa YyeIoBeKa s
OLICHKHM COCTOSIHUSA €ro 370poBbs. Vcrnonp30BaHHE CTBONOBBIX KJIETOK. TaprerHas tepanus
paka. 3D-OmoumkeHnepusi sl pa3paboTKu  (yHIAMEHTAIBHBIX OCHOB MEIHUIIMHCKUX
TEXHOJIOTMM, CO3[aHMs KOMIUIEKCHBIX TKAaHEW COYETAaHWEM TEXHOJOTHM TPEXMEPHOIO
OuonpuHTUHTA U ckaddoNIUHTa JI PEIIeHHs 3a]]a4 EPCOHATU3UPOBAHHON METUIIUHBI.

Co3nanne BEKTOPHBIX BaKIMH C IEbI0 o0ecreueHrss KOMOMHUPOBAHHOM 3alllUThI OT
Bo30Oynuteneir OPBU, yctaHoBieHWE MOJEKYISPHBIX MEXaHU3MOB (YHKIIMOHUPOBAHHS
PHK-conepxamux BHPYCOB, BbI3BIBAIONIMX OCO00 oOMacHble 3a00eBaHUsl 4YeNOBEKa M
KUBOTHBIX.

JdemoHcTpanuu

Tabmuupl u  cxembl: «lcronb3oBaHME MUKPOOPIaHU3MOB B IPOMBIIUIEHHOM
IIPOU3BOJCTBEY, «KileTouHas nHKeHepUs», «I €eHHass HHXKEHEPUS».

JlabopaTtopHnas paGora «/3yueHre 00HEKTOB OMOTEXHOIOT M.

IIpakTuyeckas padora «[lomyyeHre MOTOYHOKHUCIBIX TPOITYKTOBY.

IKckypeus «bHOTEXHOIOIUS — BaXKHEHIAsi MPOU3BOJIUTENbHAS CHUJIa COBPEMEHHOCTH
(Ha OMOTEXHOJIOTUYECKOE MPOU3BOICTBO)».

11 KJJACC

Tema 1. 3apo:xxneHue u pa3BuTHE IBOJTIOHNNOHHBIX NPEICTABJIEHNH B OMOJI0TUHI

OpomonmonHas teopuss Y. [lapeuna. IIpeanochlikM BO3ZHUKHOBEHUS JIapBUHU3MA.
Kuznb u HayuyHas aesrenbHOCTh Y. JlapBuHa.

JBwxyiue cuiabl dSBodoNMU BUAOB 1o Y. JlapBuHy (BbICOKAass MHTEHCHUBHOCTH
Pa3MHOXEHUSI OPraHU3MOB, HACIEJICTBEHHAs W3MEHUYHUBOCTb, 00pb0a 3a CYIIECTBOBAHUE,
€CTECTBEHHBIN 1 UCKYCCTBEHHBIN 0TOOD).

Odopmiierne cunterndeckor Tteopun HBomormu (CT3). HeirpansHas Teopus
sBomtonn. CoBpeMeHHasi HBOIIOLMOHHAS OMOJIOTHS. 3HAUYCHHE HBOJIIOIMOHHOW TEOpHUH B
dbopMUPOBaHNU €CTECTBEHHO-HAYYHOM KapTHHBI MUPA.

JdemoHcTpanuu

[Toptpersl: Apucrorens, K. Jlunnei, XK. b. Jlamapk, 3. K. Cenr-Unep, XK. Kiobe, Y.
Hapsun, C. C. YUerBepuxos, W. U. [lImaneraysen, Ix. Xonaenn, /. K. benses.



Tabnuuel u cxemsl: «CucreMa xuBoit npuposl (o K. Jluanero)y, «JlecTHuiia xKUBbIX
cymectB (mo Jlamapky)», «Mexanusm (opMupoBaHHS MPHUCIOCOOTICHUM y pAcTeHUU U
KUBOTHBIX (0 Jlamapky)», «KapTa-cxema mapmipyra nyremectusa Y. Jlapsunay», «Haxonku
Y. Jlapunay, «®@opmbl 00psOBI 3a cymiecTBoBaHUEY, «[lopomabl romybeit», «MHorooopasue
KYJIbTYPHBIX (OpM KamycTbl», «llopoasl moMamrHuX KUBOTHBIX», «Cxema 00pa3oBaHUs
HOBBIX BuAOB (mo Y. JlapBuny)», «CxeMa COOTHOLIEHUS ABWXKYLIMX CHJI 3BOJIIOLUNY,
«OCHOBHBIE ITOJIOKEHHS] CHHTETUYECKON TEOPUH IBOJIIOLIUN.

Tema 2. MUKPOIBOIIOLHA U €€ Pe3yJIbTATHI

[Tonynsiusi Kak 3JeMEHTapHas equHuIa 3BOMoUnd. COBpPEMEHHbBIE METOJIbl OLEHKHU
TFEHETHYECKOro pa3Hoo0pa3us U CTPYKTYpbl nonysiuuid. I3mMeHenne reHopoH1a monyJisaiuu
KaK 3JeMEHTapHOE BOJIOLIMOHHOE ABJICHHE. 3aKOH TeHeThudeckoro papHoBecus [x. Xapau,
B. BaiinGepra.

DOnemenTapHbie (PaKTOpbl (ABUXKYIIUE CHIBI) JBOMIOIMH. MyTallMOHHBINA MpOIlECC.
KombunatuBHas m3aMeHYnBOCTh. [[peiid reHoB — cirydaifHble HEHAIPABJICHHBIE W3MEHEHUS
4acTOT ajuieneld B momyisauusix. IhPexT ocHoBatens. Dgpgexm OYmuliouHO20 20pPIbIUUKA.
CHudiceHue 2eHemuuecko2o pazHooobpaszus: npudunsl u cieocmeus. Ilposenenue s¢hgpexma
opeuigpa 2enoé 6 Oonvwiux u manelx nonynayusx. Murpauuu. W3omsmus momynsuui:
reorpaduueckas (MpOCTpaHCTBEHHAs1), OMoIoruueckas (pernpoayKTUBHAS).

EctecTBeHHBIN 0TOOp — HampaBisromuil ¢aktop 3Bomouu. POpMbI €CTECTBEHHOTO
otOopa: IBMWXKYIIHKN, CTAOUIU3UPYIOIINHI, pa3phIBarouil (Iu3pynTuBHbIN). [lomoBoi oTOop.
Bo3HUKHOBEHHE 1 ABOJIFOLMS COLIMAIIBHOIO MMOBEAEHUS KUBOTHBIX.

[Tpucnoco6IeHHOCT, OPraHU3MOB KakK pe3yJlbTaT MHUKPO3BOIIOLMU. BO3HUKHOBEHUE
OpUCIIOCOOJIeHnd Yy opranu3MoB. ApoMopdo3bl U uauoanantanmu. [Ipumepst
MIPUCTIOCOOJICHUI Yy OpraHu3MoB: Mopdonorudyeckue, (pU3NOIOrHIecKue, OMOXUMHYECKHE,
noseneHYeckue. OTHOCUTEIBHOCTD MPUCIIOCOOICHHOCTH OPraHU3MOB.

Bun, ero kpurepuu u ctpykrypa. BunooOpa3zoBaHue Kak pe3ylbTaT MUKPOIBOIIOLUU.
M3onsiumss — ximoueBod ¢daktop BupooOpazoBanud. [lytm u cnocoObsl BHMA00Opa30BAHMS:
ajutonatpuyueckoe (reorpaduyueckoe), CUMIIATPUYECKOEe (IPKOJIOTHYECKOE), «MTHOBEHHOE)
(monumonau3anus, TuOpuIn3anus). JIuTensHOCTh HBOMIOIMOHHBIX MPOILIECCOB.

Mexanu3Mbl GOpMHUPOBaHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Ponb »BoNMOIMOHHONW OWONOrMKM B pa3pabOTKe HAyYHBIX METOJIOB COXpPaHEHUS
OouopazHooOpa3usi. MUKpPO3IBOJIOLKSA U KOIBOJIOIHMS Mapa3sUTOB U UX X035€B. MeXaHU3MBI
dbopMupoBaHUs YCTOMYUBOCTU K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemoHcTpanun

[Toptpersi: C. C. UerBepukos, 3. Maiip.

Tabmuupl u cxembl: «MyTallMOHHAsT U3MEHYMBOCTBY», «llomynsimuoHHass CTpyKTypa
BUJIa», «CxeMa mposiBiieHUs] 3akoHa Xapau—BaitHOepray, «/IBuxkyiine Cuiibl 3BOJIOIUNY,
«DKoNoruyecKas M30JsUus MONyJIsaiuil ceBaHCKOM (openny», «['eorpaduueckas M30aUUsA
JUCTBEHHUIIBI CHOMPCKOW W JIUCTBEHHHUIIBI JaypcKoi», «llomynsiuoHHBIE BOJHBI
YUCJIICHHOCTH XUIITHUKOB U XKEPTB», «CXema NEeUCTBUS €CTECTBEHHOTO OTOOpay, «DopMbl
OopsOBI 3a cymiecTBoBaHUE», «HAycTpuanbHbli MenaHu3m», <« KuBbIE HCKOMAeMbIey,



«IToKpOBUTENBCTBEHHASA OKpAacKa XKUBOTHBIX», «[Ipenynpexnaronias oKpacka MKHUBOTHBIX»,
«DU3HOTOTHYECKUE ajanranum, «IIpucrnoco0aeHHOCTh OpraHu3MOB u eé
OTHOCHUTENIBHOCTE», «Kputepuu Buga», «Buabsi-aBorHUKNY, «CTPYKTYpa BUIA B MPUPOAELH,
«Cnocobsl  BHooOpa3zoBanusi», «l'eorpaduyeckoe BuA000pa3oBaHUE TPEX  BHUJIOB
JaHBIIICH», «DKOJIOrHYecKoe BU1000pa3oBaHre BUAOB CHHHI, «[1OMUTIIIONABI pacTeHUI»,
«KanycTHo-peeunbIii THOpUA.

O6opynoBanue: repbapuu pacT€HUH, KOUIEKIIMN HACEKOMBIX, Yyuesa MTULl U 3Bepelt ¢
npUMepaMH pa3IuYHbIX MPUCIIOCOOJIEHUH, Yydena NTHUI] U 3Bepei pa3HbIX BHUIIOB, Tepbapuu
pacTeHuit OJIM3KUX BUAOB, 00Pa30BABIINXCS PA3IMYHBIMU CTIOCOOAMH.

JlabopaTopHasi padora «BbIsiBIIeHUE U3BMEHYMBOCTH Y 0COOEH OHOTO BUIaY.

JladbopaTopHass padora «lIpucrnocoOsieHHsT OpPraHU3MOB W HMX OTHOCHUTENIbHAs
11€71€CO00Pa3HOCThY.

JlabopaTtopHas padora «CpaBHEHHE BHIOB 110 MOP(HOIOTHIECKOMY KPUTEPHUION.

Tema 3. Makpo3BoIIOLNS U €€ pe3yabTaThl

Meroael u3ydeHuss MakpodBomrouuu. [lajieoHTONOrHMYEeCKuEe METONbl H3YyYECHUS
sBomoIuu. [lepexonusie Gopmbl U HUITOTEHETUYECKUE PSABI OPTAHU3MOB.

buoreorpadudeckue meronpl uzyudeHus sBomtonun. CpaBHenume Gaopbl U GdayHbI
MaTepUKOB U OCTPOBOB. buoreorpaduueckue odnactu 3emiin. BUuabl-osHAEMUKHU U PEITUKTHI.

OMOPHOJIOTMYECKUE U CPABHUTEIBHO-MOP(POTOrUYECKHE METOIbI H3YUECHUSI IBOJIOLIUH.
I'eHeTnyeckre MEXaHU3MbI SBOIIOLIMM OHTOI'E€HE3a U MOSBIICHHS 3BOJIFOLIMOHHBIX HOBILIECTB.
l'omonoruunble ¥ aHAJOTMYHbIE OpraHbl. PyAuMEHTapHble OpraHbl W aTaBU3MBI.
MonekynsipHO-TeHETUYECKHUE, OWOXUMUYECKHME U MaTeMAaTHYECKUE METOJbl U3Y4YEHUS
sBONMIOIUHU. ["'oMonoruunbie reHbl. COBpEMEHHbBIE METOJIbI MOCTPOCHUS (PUIIOr€HETHUYECKUX
JIEPEBHEB.

XPpOMOCOMHBIE MyTallMU U 3BOJIFOLIHS] TEHOMOB.

OOurme 3akoHOMepHOCTH (TIpaBwWia) HJBONOUMH. [lpunyun cmensvl  yHKYuULL.
HeobpatumocTs sBomonuu. AnantuBHas paauanus. HepaBHOMEpHOCTH TEMIIOB 3BOIIOLIHH.

JdeMoHCcTpanuu

[Hoptpetsr: K. M. Bap, A. O. KoBanesckuii, @. Mrosiep, 3. I'ekkes.

Tabmumpr u  cxeMbl: «DwioreHeTuueckuit psa  JIOMaan», «APXCONTEPUKC),
«3Bepo3yObie  dmiepsl», «Creronedansr», «Punuopute», «CeMeHHbIE NanOpOTHUKWY,
«buoreorpaduueckue 30Hb 3emuny», «Jlpeitd koHTHHEHTOBY, «PenukThbly, «HauyanbHble
CTaauyd SMOPUOHAIBHOTO PAa3BUTUS IO3BOHOYHBIX IKUBOTHBIX», «['OMOJIOTMYHBIE U
aHAJIOTUYHbIE OpraHbl», «PyIuMEHTb», «ATaBU3MBDY), «XPOMOCOMHbBIE HAOOPHI YETIOBEKa U
muMnan3e», «I 1aBHble HANPaBICHUS IBOMIOIUNY, «O0IIHe 3aKOHOMEPHOCTH SBOTIOIIUN.

OO6opynoBaHue: KOJUICKIIUH, TepOapuu, MYJISKU HCKOMAEMBbIX OCTAaTKOB OpPTaHU3MOB,
MYJISIKM TOMOJIOTUYHBIX, aHAJTOTUYHBIX, PYJIUMEHTAPHBIX OPTraHOB U aTaBU3MOB, KOJUICKIIUU
HACEKOMBIX.

Tema 4. IIpoucxoxnenne u pasBuTHE )KU3HA HA 3emJie

Hayunpie TMmoTe3sl MPOUCXOXKICHUS >KU3HU Ha 3emie. AOHWOreHe3 W MaHCTICPMUS.
JloHay4HbI€ MPEACTABICHUS O 3apOXKIACHUM KU3HU (KpeauuoHu3M). [ 'umnore3a mocTossHHOTO



CaMO3apOoXIAEHUsI *KU3HU M €€ ompoBepkeHue onbitaMu @. Penau, JI. Cnamnannanu, JI.
[Tactepa. [IpoucxoxaeHune >KU3HU U aCTPOOMOTOTHS.

OcHoOBHBIE DJTambl HeOpraHudeckod sponronuu. I[lmanerapHas (reosoruyeckas)
ABONIIOIUS. XHUMUYECKash DBOMONMSA. AOHOTEHHBIM CHHTE3 OpPraHWYECKHUX BEUIECTB U3
Heopranndeckux. Onbsir C. Mumepa u I'. IOpu. Obpa3oBanue moauMepoB U3 MOHOMEPOB.
KoanepBatnaa runoresa A. M. Onapuna, runore3a nepBuyHoro OynsoHa [[x. XomnzaeiiHa,
reHetuyeckas runoresa . Mémiepa. Pubosumer (T. Yek) u rumoreza «vupa PHK» V.
['un6epra. opmupoBaHre MeMOpaH U BOSHUKHOBEHHE MPOTOKJIETKH.

Uctopuss 3emnu u meroabl €€ u3zyuyeHus. lckomaemble OpPraHUYECKHUE OCTATKHU.
l'eoxponosmoruss u e€ wmeroasl. OTHOCUTENbHAasT U  aOCOMIOTHAs TE€OXPOHOJOTHS.
I'eoxpoHoONOrnyecKas mKaja: 30Hbl, 3pPbl, IEPUOIbI, STOXHU.

HauvanbHble 3Tanel oprannyeckou 3Bosronny. [1osBieHrne u 3BOIIOLNS MTEPBBIX KIIETOK.
Opomtonust Mertabonu3ma. Bo3HUKHOBEHHE TIEpBBIX 3KOCHCTeM. COBpEMEHHbBIE MUKPOOHBIE
OMOIUIEHKM Kak aHaJor mnepBbIXx Ha 3emse coobmectB. CtpomaronuTsl. IIpokapuorsl u
JYKapHUOTHI.

[Tpoucxoxenne 3ykapuoT (CUMOUOTeHe3). DBOTIOIMOHHOE MMPOUCXOXKICHUE BUPYCOB.
[IponcxoxaeHne MHOTOKIETOYHBIX OPraHU3MOB. BO3HMKHOBEHHME OCHOBHBIX TPYIIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Talbl 3BOJIOLMH BBICHIUX pacTeHuid. OCHOBHBIE apoMOp(]O3bl PaCTEHHIA.
Brixox pactenuil Ha cymy. llosiBlieHHE CHOPOBBIX PAacTEHHM M 3aBOEBAHWE HMU CYIIU.
Cemennbie pactenus. [IponcxoxaeHne NBETKOBBIX PACTEHUN.

OCHOBHBIE 3Tambl SBOJIOIUU KUBOTHOrO Mupa. OCHOBHBIE apoMOpP(HO3bl KUBOTHBIX.
Bennckas ¢dayna. KemOpuiickuili B3pbIB — TMOSIBIEHHE COBPEMEHHBIX TUIIOB. [lepBbie
XOpAOBbBIC KUBOTHBIE. JKH3HB B BO/ie. DBOMIONNS TTO3BOHOUYHBIX. [Iponcxoxaenne ampuodmii
U pentuii. [IpoucxoxieHre MISKOIUTAONMX U ITHIl. [IpuHIUI KarodeBoro apomopdosa.
OcBoeHne 6€CI03BOHOYHBIMU U TTO3BOHOYHBIMHU KUBOTHBIMHU CYIIIU.

Pa3zButne xu3HM Ha 3emuie MO 3paM M NEPUOAAM: apXeH, MPOTEPO30il, MaJIeo30MH,
Me3030M, KaiWHOo30i. OOmas xapakTepUCTHKa KIUMaTa M TEOJOTMYECKUX TMPOIECCOB.
[TosiBieHME M paciBET XapaKTEPHBIX OPraHMW3MOB. YTiieoOpa3oBaHUE: €ro YCIOBUA H
BJIMSIHUE Ha Ta30BbIN COCTaB aTMOC(EPHI.

MaccoBble BBIMUPAHUSL — YKOJIOTHYECKUE KPU3UCHI pouuioro. [IpuyuHel u cnencrBus
MAacCOBBIX BbIMUpaHUW. (COBPEMEHHBIN JKOJIOTHYECKUH KpPU3HC, €ro OCOOEHHOCTH.
[IpoOGnema coxpaHneHus: OMopa3HO0Opa3us Ha 3emJie.

CoBpemeHHasi cucTeMa  oOpraHuyeckoro Mupa. [lpunmunsl  kiaccuduxanuu
opranu3MoB. OCHOBHbIE CHCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCcTpanuu

[Toptpersr: @. Pean, JI. Cnammannanu, JI. [Tactep, U. . Meunukos, A. W. Onapus,
Jx. Xonpenn, I'. Ménnep, C. Munnep, I'. IOpu.

Ta6mumpe! u cxemsl: «Cxema onbita @. Penny, «Cxema omnbita JI. ITactepa o u3ydeHuto
caMo3apoXxaeHus )Ku3Hn», «Cxema onbita C. Mumepa, I'. FOpu», «3Tamnbsl HeopraHmueckon
sBononuny, «l'eoxpoHonornueckas —mkanay, «HawyanpHble ATanbl  OPraHUYECKOMN



sBoNOIUNY, «Cxema o0pa3oBaHMs JYKapuUOT IMyTEM cuMOMoreHesza», «Cucrema >KHBOM
npupoasl»,  «CtpoeHume  Bupyca», «Apomopdo3bl  pacTteHuity, «PurMODHUTHIY,
«OIHOKJIETOYHBIE BOJOPOCIN», «MHOrOKIETOUHBIE BOAOPOCIN», «Mxn», «llamopoTrHukny,
«l"onocemenHble pacTeHus», «OpraHbl [BETKOBBIX pacTeHHil», «(Cxema pa3BUTHUA
KUBOTHOTO MHpa», «ApoMopdo3bl KUBOTHBIX», «[Ipocreitmue», «KuieuHonoaocTHbIEY,
«Ilnockue uepBuy, «HUnenucronorue», «PviOb», «3eMHOBOIHBIE», «lIpecMbikaronuecs,
«Itnupsly, «Miekonuraromuey, «Pa3BuTue )XKU3HU B apXEUCKOM dpey, «Pa3BUTHE KU3HU B
MPOTEPO30MCKON 3pe», «Pa3BUTHE XKU3HU B MAJCO30MCKOW 3pe», «Pa3BuThe XKHU3HU B
ME3030iCKOi 3pe», «Pa3BuUTHE XH3HU B KailHO30HCKOU 3pe», «CoBpeMeHHas cucTeMa
OPraHu4YeCKOro MUPa.

OOGopynoBaHue: repbapuu pacTeHUM Pa3TUYHBIX OT/ACJIOB, KOJJIEKIIMM HACEKOMBIX,
BJI&JKHBIEC ITPEINAPAThI KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMU HUIJTIOKOKHUX, CKEJIETHI
MTO3BOHOYHBIX >KMBOTHBIX, Uyyesa NTULl U 3BEPEH, KOJUIEKIMH OKAMEHEIIOCTEH, IMOJIE3HBIX
VCKONAEMBbIX, MYJISDKM OPTaHUYECKUX OCTATKOB OPraHU3MOB.

BupryanbHas jgadoparopHas padora «Mozaenuposanue onbiToB Muepa—tOpu mo
U3Y4YCHHUIO0 aOMOT€HHOT0 CHHTE3a OPTaHUYECKUX COCIMHEHUI B IEPBUYHON aTMoc(epe».

JlabopaTopHnass padora «/3yueHuE U ONUCAHHE HUCKOMAEMBIX OCTATKOB JPEBHUX
OpPTraHu3MOB).

IlpakTuyeckas paGora «/3ydyeHue OCOOEHHOCTEW CTPOCHUS PACTEHUU pPa3HbBIX
OTZEJIOB.

IIpakTnueckass padora «M3yuyeHue OCOOCHHOCTEH CTPOEHHS TO3BOHOYHBIX
YKUBOTHBIX.

Tema S. IIpouncxoxkaeHue 4ea0oBeKa — AaHTPOIIOIeHe3

Paznensl n 3anaun anTponoaoruu. Meroibl aHTPOIIOJIOT UK.

CraHoBIIeHHE TIPEACTABICHUN O MPOUCXOKICHUU YEeIOBEKa. PeIurno3npie BO33pEHUs.
CoBpEMEHHBIE HAYYHBIEC TEOPUH.

CxoncTBO UenmoBeKa C KUBOTHBIMH. (CHUCTEMATHYECKOE TIOJIOKEHHE 4YEIOBEKa.
CBuEeTENHCTBA CXOJCTBA YEJIOBEKA C YKUBOTHBIMHU: CPaBHUTEIBHO-MOP(OIOTHUECKUE,
AMOpHONTOTHYECKHE, (HU3UOIOTO-OMOXUMUYECKHE, TOoBeAeHYeCKne. OTau4ns 4YeIoBeKa OT
KUBOTHBIX. [IpAMOXOXJI€HME M KOMIUIEKC CBSI3aHHBIX C HHM TMPHU3HAKOB. Pa3Butue
TOJIOBHOT'O MO3ra ¥ BTOPOW CUTHAJIbHOW CUCTEMBI.

JBmxymue cwibl  ((dakTopel) AaHTPONOreHe3a: OMOJOTUYECKHE, COLUAIbHBIE.
CooTHomnieHrue OMOJIOrMYECKUX U COLUANIbHBIX (DaKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE ~ CTaguM  aHTponoreHe3a. PaHHue  yenoBeKoOOpa3Hble  00E€3bsHBI
(MPOKOHCYJIBI) U PaHHUE TMOHTUBI — OOIKE MPENKH YeTOBEKOOOPa3HBIX 00€3bsiH U JIIOICH.
ABCTpPAJIONIUTEKA — ABYHOTME NPEAKHU JHOJEH. UeloBEK yMenbli, MEpPBbIE M3TOTOBJIEHUS
opyauil Tpyaa. YenoBek NpsSMOXOIAIIMNA W MEPBBIA BBIXOJ JIIOJEW 3a mpeaenbl Adpuku.
UYenoBek reinenbOeprckuii — oOIMMIM MPEoK HEaHAEPTAIbCKOr0 YeIOBEKa M 4elOBEKa
pazyMHOro. YesoBeK HEaHIEPTaIbCKUM KakK BHJ JIFOJIEM XOJOJAHOrO KiIuMara. YenoBek
pa3syMHBId COBPEMEHHOIO THIA, JEHHUCOBCKUM YEJIOBEK, OCBOCHUE KOHTHMHEHTOB 3a
npeaenamu Adpuku. [TaneoreneTnka u najeoreHOMUKa.



DBOJIONUSI COBPEMEHHOTO 4YenoBeka. EcTecTBeHHBIN 0TOOp B MOMYJSIMAX YeIOBEKA.
MyranuonHsI# nporecc u noaumopdusm. [lonynsimoHHbIe BOTHBL, Apel( TeHOB, MUTpAIUs
1 <« (deKT ocHOBATEN» B MOMYJISIIIUIX COBPEMEHHOT'O YEJIOBEKa.

UYenoseueckue packl. [lonarue o pace. bonbiire pacel: eBporneouHas (eBpasuiickas),
aBCTpaJIO-HErpOUIHAs (PKBATOpUATIbHAS), MOHTOJIOUIHAS (a3MaTCKO-aMepHUKaHCcKas). Bpems
M TyTH pacCElCeHHUs YeNoBeKa mno IIaHere. EauHCTBO uenoBeueckux pac. Hayunas
HECOCTOSITEIbHOCTh pacu3Ma. [IpucrmocoONEeHHOCTh, 4YelnoBeKa K Pa3HbIM  YCIOBHUSM
OKpyxarolen cpepl. Biausinue reorpaduueckoii cpenbl U peiida reHoB Ha MOPQOIOTHIO U
(U3HOIOTHIO YeIOBEKa.

MexaucuuminHapabie  MeToAbl B ¢Gu3ndeckod (OMOIOrMYecKoi) aHTPOMOJIOTHH.
OBOJIIOIIMOHHASI ~ AHTPOIOJIOTUS M MAJCOAHTPOMOJIOTHS  YEIOBEUECKUX  MOMYJISIUM.
buoconuanbHpie  uccinenoBaHWs — OPUPOABI  YenoBeka. MccnegoBaHWE — KO3BOJIIOLMH
OMOJIOTUYECKOTO U COLMATILHOTO B YEIIOBEKE.

JdemoHcTpanuu

[Toptpersr: Y. lapBun, JI. Jluku, A. S. Porunckui, M. M. I'epacumos.

Tabmuuel u  cxembl: «MeToAbsl aHTPONOJIOTUM», «[ OJIOBHOW MO3r 4YeIOBEKay,
«YenoBekooOpa3Hbie 00e3bsiHBIY, «CKENeT YeloBeKa M CKEJIET IMUMITaH3e», «PyauMeHTs u
aTaBU3MBbD», «/[BHKylIuMe CHIBI AHTPOMOTE€HE3a», «IBOJIOLMMOHHOE JIPEBO YEIIOBEKAY,
«ABcTpanonutek», «YermoBek yMenbli», «UenoBek NOpIMOXOIAIIU», «Jl€eHUCOBCKUN
yenoBek» «Heanpepranpub»y, «KpoManboHIB, «lIpenku yenoBekay, «ITambl SBOITIOLNHU
YEI0BEKa», «Pachl UemoBeKay.

OOGopynoBaHue: MyJSIKH OKaMEHENOCTeH, TMPEeIMETOB MaTepUaibHOW KYJIbTYPhI
NPEeIKOB YeNIoBeKa, penpoiaykiuu (dotorpaduu) KapTUH C MHUDOITOTHYECKUMU U
OMONENCKUMH CIOKETaMU TIPOUCXOKEHHUST YeloBeka, (GoTorpauu HaXOJOK HCKOMAEMbIX
OCTaTKOB YEJIOBEKAa, CKEJET YEIOBEKa, MOJEIb 4Yepera 4YelOBeKa M uepena IIMMIIAH3E,
MOJIEIb KUCTH YEJIOBEKA M KUCTHU IIUMIAH3€, MOJEIN TOPCa MPEIKOB YEIIOBEKA.

Jlabopatopnas paGora «/3yueHue ocOOCHHOCTEW CTPOCHMs CKelleTa 4YelloBeKa,
CBSI3aHHBIX C IPSIMOXOKJICHHEM.

IIpakTnuyeckas padora «3ydyeHne SKOJOrMYECKHUX aanTaluil 4eJI0BEKay.

Tema 6. Dxosormssi — Hayka O B3aUMOOTHOLIEHMSIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CHCTEM ¢ OKPY:Kaloulei cpenoi

3apoxneHre W pa3BuUTHE dKojoruu B Tpynax A. ['ymGompara, K. @. Pympe, H. A.
Cesepuona, J. ['ekkensa, A. Tencnu, B. H. Cykauésa. Pa3gensl u 3agaum sxonorun. CBsA3b
SKOJIOTHH C IPYTUMHU HAyKAMHU.

Mertonp! skonoruu. [lonessie HaOMIOIEHNA. DKCIIEPUMEHTHI B 9KOJIOTUH: TPUPOIHbBIC U
nabopatropHbeie. MopaenupoBaHue B OKOJOTMU. MOHUTOPUHT OKpYXKAIOIIe Cpeisbl:
JIOKAJIbHBIN, PETMOHAJIBHBINA U T100AJTbHBIN.

3HAaYCHHE DKOJOTMYECKUX 3HAHUW JJISI YEJIOBEKA. DKOJIOTMUYECKOE MUPOBO33PECHUE KaK
OCHOBA CBA3€M uesoBedyecTBa ¢ npupogor. DopMUpOBaHUE IKOJIOIMYECKOM KYJIBTYpPHI U
HKOJIOrMYECKON TPAMOTHOCTH HACEJICHHS.

JdemoHcTpanuu



[Moptpetsi: A. I'ymOonbar, K. ®@. Pynse, H. A. Cesepuios, 3. I'ekkenb, A. Tencnu, B.
H. Cykaués.

Tabmuupl u  cxembl: «Pasmensl skomorum», «Meromasl 3Konorum», «Cxema
MOHUTOPHUHTA OKPYKAKOIIEH Cpenb».

JlaGopaTopHasi padora «/3ydueHue METO10B IKOJOrHYECKUX UCCIICIOBAHUI.

Tema 7. Opranusmsl U cpeaa oOMTAHUS

Okonoruyeckre (GakToppl M 3aKOHOMepHocTH uX jeictBus. Kiaccuduxanums
JKOJIOTHYECKUX  (PakTOpoB: abuoThyeckue, OUOTHYECKHE, aHTponoreHHelie. OO0ume
3aKOHOMEPHOCTH JIeUCTBHs dKoornueckux (paxropos. [IpaBuno munnmyma (K. [lnpenrens,
1O. JInbux). TonepaHTHOCTb. DBPUOUOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.

AbGuotnueckue (daktopel. CBeT Kak d3koyormueckuii Qaxrtop. JlelicTBue pa3HbIX
YYAaCTKOB COJIHEYHOI'O CIEKTpa HAa OpPraHu3Mbl. OKOJOTMYECKHWE TPYMHIbl PACTEHUU H
YKUBOTHBIX 110 OTHOILIEHHUIO K cBeTy. CHurHanbHas posb cBeta. oToneproansm.

Temneparypa Kak 3Koyorudyeckuid ¢akrop. JleiicTBue Temmeparypbl Ha OpPraHHU3MBI.
[TolikminoTepMHBIE M TOMOHOTEPMHBIE OPraHU3Mbl. OBPUTEPMHBIE M CTEHOTEPMHBIE
OpraHU3MBI.

Bnaxxnocts kak 3xonorudeckuii gakrop. [Ipucnocobienns pacTeHUi K MOAIEPKAHUIO
BogHOro Oamanca. Knaccudukamus pacteHuil mo oTHomieHU0 K Boje. [IpucnocoOnenus
YKUBOTHBIX K U3MEHEHUIO BOJTHOT'O PEXKHMA.

Cpenbl oOUTaHUsS OpraHU3MOB: BOJHAs, HA3€MHO-BO3JyIIIHAsI, TTOYBEHHAs, MTyOMHHAs
NOJIMOYBEHHAs, BHYTpHOpraHu3MeHHasd. OU3NKO-XUMHUYECKUE OCOOEHHOCTH Cpell OOUTAHMS
opranu3mMoB. [Ipucnoco6nenuss opraHu3MoB K JKU3HHU B pa3HBIX Cpeiax.

buonornueckne putmbl. BHemHue u BHyTpeHHUE pUTMbL. CyTOYHBIE M TOJUYHBIE
putMmbl. [Iprcrnoco6ieHHOCTh OpraHM3MOB K CE30HHBIM U3MEHEHUSIM YCIOBUM KU3HU.

Kuznennsie hopmbl oprann3mMoB. [lousTre o xxu3HeHHoi popme. Kuznenusie Hopmbl
pacTeHuil: JAepeBbs, KYCTAPHUKHU, KyCTAPHUYKH, MHOT'OJIETHUE TPaBbl, OJHOJIETHUE TPABBHI.
XKuzHeHHble (OPMBI KUBOTHBIX: THIPOOUOHTHI, T€OOUMOHTHI, a3pOOHOHTHI. OCOOEHHOCTH
CTpoeHUs U 00pa3a KU3HM.

buotnueckue ¢akrtoppl. Bunbl OuoTHYecKHMX B3aMMOJICHCTBHI: KOHKYPEHIIMSA,
XUIIHUYECTBO, CcuUMOMO3 u ero Qopmel. [lapasutusm, koomepanusi, MyTyalu3M,
KOMMEHCaJIu3M (KBapTUPAHTCTBO, HaxjeOHHuecTBO). Herpoduueckue B3aumoaencTBUs
(Tormueckue, dopudeckue, (adpuyeckue). 3HaUYCHHE OMOTHYCCKHX B3aUMOICHCTBHM IS
CYILECTBOBAHMSI OPraHU3MOB B cpenie oouTanus. [ [pHHIMI KOHKYPEHTHOI'O NCKIIFOUEHHS.

JdemoHcTpanun

Tabmuuet u  cxembl:  «Okonmoruyeckue  ¢GakTtopbl», «CBETOBOM  CHEKTP»,
«IKOJIOTUYECKUE TPYyNNbl >KUBOTHBIX IO OTHOLIEHHIO K CBETY», «TemiokpoBHbIE
KUBOTHBIE», «XOJIOJJHOKPOBHBIC KUBOTHBIE», «DU3NOJOrMYECKUE AANTAIUN KUBOTHBIX ),
«Cpenbl obuTaHusi opraHuzMoB», «buonormyeckue putmbly, <«KuzHeHHbIE (HOPMBI
pacteHui», «KuzHeHHbIe (HOPMBI KUBOTHBIX», «IKOCHCTEMA IIUPOKOIUCTBEHHOTO JIeCay,
«JKocucTeMa XBOWHOro Jiecay, «llemu mnwuTaHus», «XUIMIHUYECTBOY», «llapazutuzmy»,
«Konkypenuus», «Cumomos», «KoMmmeHcannuzm.



OO6opynoBanue: repOapuu pacTEHUW M KUBOTHBIX, MPHUCIOCOOJIEHHBIX K BIIHSHUIO
Pa3IUYHBIX JKOJOTHMYECKNX (DAKTOpOB, TepOapuM CBETONIOOMBBHIX, TEHENMIOOMBBIX U
TEHEBBIHOCIIMBBIX PACTEHU, CBETOMIOOUBBIC, TEHETIOOMBBIC U TEHEBBIHOCIUBBIE KOMHATHBIC
pacTteHus, repbapuu W KOJUIEKIIMU TEIUIOMIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOWYUBBIX
pacTeHull, uyydelna UTHUI[ U 3Bepel, repbdapuu pacTEeHUH, OTHOCAIIUXCS K TUrpoduram,
kcepoduram, Me3opuTaM, KOMHATHBIE PACTEHUS JAHHBIX TPYMN, KOJUIEKIHMH >KUBOTHBIX,
oOUTarOMX B pa3HBIX cpenax, repdbapur W KOJUIEKIIMM PACTEHUH U IKUBOTHBIX,
00JIaaloIIMX YepTaMHu IPUCIIOCOOTICHHOCTH K CE30HHBIM H3MEHEHHSM YCIOBUM >KU3HH,
repOapuy M KOJUICKIIMU PACTEHUM M YKUBOTHBIX Pa3IMYHBIX KU3HCHHBIX (DOPM, KOJUICKIIUH
YKUBOTHBIX, YYACTBYIOIIUX B Pa3IMYHBIX OUOTUYECKUX B3aUMOJICUCTBUSAX.

JlabopaTopHasi paGora «BbIsiBICHHE TMPUCIOCOOJICHUN OPraHU3MOB K BIUSHUIO
CBETa.

JlaGopaTopHasi padora «BbISBICHHE MPUCIOCOOJICHUN OPraHU3MOB K BIIHSHUIO
TEMIIEPATYPhI.

JlabopaTopHasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH PACTECHUN U3 Pa3HBIX MECT
OOUTaHH Y.

Tema 8. Ikos10rusi BUA0B M MOMYJISIIM A

DKOJIOTUYECKHE XapakTepucTuku mnonynsuuu. [lomynsiuus kak —Ouonoruyeckas
cucrema. Posib HEOTHOPOMHOCTH Cpelibl, (PU3NUECKUX 0apbepoB U OCOOECHHOCTEW OMOIOTHUU
BUJIOB B (DPOPMHUPOBAHUH TTPOCTPAHCTBEHHON CTPYKTYpPHI Monyiisiiiuii. OCHOBHBIE TTOKa3aTen
MOMYJISILIMU: YUCICHHOCTh, ITUIOTHOCTh, BO3pAacCTHAas M IOJIOBAs CTPYKTYpa, POKIAAEMOCTD,
MPUPOCT, TEMI pOCTa, CMEPTHOCTh, MUTPALIUSL.

DKOJOru4ecKasi CTpykTypa nonyysinud. OUeHKa YUCICHHOCTH NonyJisiuu. JuHaMmuka
NonyJsiMM U €€ peryisiius. buoThueckuil mMoTeHIUan nonyiasuud. MoJenupoBaHue
JUHAMHUKA Tonyssinuu. KpuBble pocTa 4YHMCIEHHOCTH momyisiiuu. KpuBble BbIKUBaHMUS.
Perynsuus 4uCI€HHOCTH MOMYJISIUNA: pojb (PAKTOPOB, 3aBUCSIIUX U HE 3aBUCSIINX OT
IJIOTHOCTH. DKOJOTUYeCKHe cTpaTeruu BuoB (- u K-ctparerun).

[TonsiTe 00 H3KoONOrMYecCKOM HuIIe Buaa. MecrooOuTanme. MHOromMepHas MOJEIb
skosiornueckor Humm Jx.M. Xatunncona. Pa3mepsl skonornueckoit Hum. [loreHunansHas
Y peajM30BaHHAsl HUIIIU.

Bun kak cucrema momyisinuid. Apeanibl BUJIOB. BUIbl U UX >KU3HEHHBIE CTPATETHH.
DKOJIOTMYECKUE SIKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEICHUSI W MUTpAlMil KUBOTHBIX. bHonornueckue HWHBa3UU
qyKEPOJHBIX BUJIOB.

JdemoHcTpanuu
[Toptper: k. . XaTtunHCOH.
Tabmuuel 51 CXEMBI: «OKOJIOTHYECKHE XapaKTEPUCTUKHU TOIYJIALIUN»,

«IIpocTpaHcTBEeHHasl CTPYKTypa momyasiuuu», «Bo3pacTHble TUpPaAMUIIBI TOMYJISIIMI,
«CKOpOCTh 3acelieHHs] TOBEPXHOCTHM 3€MJIM pa3IUYHBIMM OpraHuzMammu», «Mojaenb
sKoJiorndeckor Huimu Jx. M. XaTanHCcoHay.

OOGopynoBaHue: repOapuu pacTEHUM, KOJIJIEKIIUU KUBOTHBIX.



JlabopatopHnas pa6ora «[Ipucnoco06yieHnst ceMsiH paCTeHHI K pacCeICHUION.

Tema 9. DK0JI0rHs CO00IECTB. JKOJOTHYECKHE CHCTEMBI.

CooOuiecTBa opraHu3mMoB. buoreHo3 u ero crpykrypa. CBs3u MEXIy OpraHu3Mamu B
OHMOLIEHO3E.

Oxocuctema kak oTkpbiTas cucteMa (A. JIx. Tencnu). dyHkiupoHanbHbIE OJIOKU
OpPraHU3MOB B 3KOCUCTEME: MPOIAYIIEHTHI, KOHCYMEHTBI, PEAYLIEHThL. Tpoduueckue ypoBHH.
Tpoduueckue nenu u cetu. Abuoruyeckue 0J0KU 3KkocucTeM. 110UBBI U HUIIBI B 3KOCUCTEMAX.
KpyroBopot BeliecTB U MOTOK SHEPTUU B SKOCUCTEME.

OcHOBHBIE TOKa3aTell 3KOCUCTEMBI. brHoMacca W TOPOAYKIHSA. ODKOJIOTHYECKUE
UpaMuU/JIbl YUces, OMOMacChl U SHEPTUHU.

Hunamuxka  sxkocucmem.  Kamacmpoguueckue — nepecmpouxu.  Daykmyayuu.
HamnpaBnennsie 3akoHOMEpHBIE CMEHBI COOOIIECTB — CyKIlecCUH. [lepBUYHbIE U BTOPUYHBIE
CYKIIECCUM W HX MPUYUHBI. AHTPOIOrE€HHbIE BO3JIEUCTBUS Ha CcyKieccud. KiimmakcHoe
coobmectBo. bropaznoobpasue u MoIHOTa KPyroBOPOTa BEUIECTB — OCHOBA YCTONYHMBOCTHU
COOOIIIECTB.

[IpuponHbie 3KOCUCTEMBL. JKocCUCmEMbl 03Ep U peK. DKocucmembl MOpeUu U OKeaHos.
Oxocucmemvl myHOp, 1€cos, cmenet, nyCmbiHb.

AHTpPOIIOTEHHBIE JKOCUCTEMBI. Arpo3kocucreMa. ArpoueHo3. Pazmnuma Mexnay
AHTPONIOT€HHBIMH M IPUPOAHBIMU SKOCHCTEMAMHU.

Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opojckas ¢diaopa u
dayna. CuHaHTponu3alus ropoackor ¢ayHbl. bruomornueckoe u X03sUCTBEHHOE 3HAUCHUE
arpodKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEpPHOCTH  (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJCHCTBUU OpPraHU3MOB B
KocucTeMax. Ponb kackaomozo s¢hgexma u 6u008-30upuxkamopos (Kiuesvlx 6ud08) 6
@yHrkyuonuposanuu skocucmem. IlepeHOC DSHEPrUM U BEIIECTB MEXAY CMEKHBIMU
JOKOCHCTEMAMHU. Y CTOMYMBOCTh OPraHU3MOB, MOIYJISALUM M DKOCHCTEM B YCIOBHSX
€CTECTBEHHBIX U AaHTPOITOT€HHBIX BO3JECHCTBHIA.

Mexanuzmvl  8o30eticmeusi  3a2pA3HEHUll  pA3HbLIX MUN08 HA CYOOP2AHUSMEHHOM,
OP2AHUBMEHHOM, HNONVIAYUOHHOM U IKOCUCMEMHOM VPOBHAX, OCHOBbL 3IKOJIOSUUECKO20
HOPMUPOBAHUSL AHMPONO2EHHO20 8030eticmausi. MeTo10I0rusl MOHUTOPUHTA €CTECTBEHHBIX
Y AHTPOTIOT€HHBIX YKOCHUCTEM.

JdeMoHCcTpanuu

[Toptper: A. 1. Tencnn.

Tabmuupl u cxembl: «CTpykTypa OHMOLIEHO3a», «DKOCHUCTEMA HIMPOKOJIUCTBEHHOIO
jgeca», «IJKOCHUCTEMa XBOWHOro Jjeca», «QOyHKIHMOHAIbHBIE TPYIIBI OPraHU3MOB B
skocucteme», «KpyroBopor BeliecTB B 3Kocuctemey, «llemm mnuranus (mactOuiiHas,
JNETPUTHAs)», «IKOJIOTUIecKas MupaMujia yucen», « IKoJornyeckas mupaMmua 6 uoMacchi»,
«JKonoruyeckas nupamuaa sHepruny, «OOpazoBanue O6osotay, «llepBuuHast cykieccus»,
«BoccraHoBiieHHe jeca mociie moxapa», «9KocucTema o3epa», «ArpoueHo3», «Kpyrosopor
BEIIECTB U MIOTOK YHEPTUH B arponeHose», «lIpumepsl ypoo3kocucTem.



OO6opynoBanue: repbapun pacTeHUM, KOJJIEKIIMA HACEKOMBIX, Yy4esa NTHUI] U 3BEpeH,
repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTEHUN, aKBAPUYM KaK MOJEIb SKOCUCTEMBI.

IIpakTnueckas padora «3ydyeHue u onucanue ypo0o3KOCHCTEMBI».

Jlabopatopnass  padora  «/3yuenue  pazHOOOpaszuwsi ~ MENKMX  TOYBEHHBIX
YIEHUCTOHOTUX B PA3HBIX SKOCHCTEMAX.

IKCKypcusi «DKCKYpPCHS B TUITMYHBIA OMOreoreHo3 (B 1yOpaBy, OEpe3HsK, ebHUK, Ha
CYXOJI0JIbHBIM WJIM IOWMEHHBIH JIYT, 03€p0, 00JIOTO)».

IKCKypcus «IKCKYPCHUS B arpodKOCHUCTEMY (HA MOJI€ WK B TEIUTMYHOE XO3SHUCTBO)Y.

Tema 10. buocdepa — rinodajabHasi IKOCHCTEMA

buocdepa — obmenianerapHas 000104ka 3eMiu, e CyIEeCTBYET WIH CYIIECTBOBAIA
*Ku3Hb. Pa3Butrue mnpeacrtaBieHuidt o Ouochepe B Tpymax . 3rocca. Yuenue B. U.
Bepnanckoro o 6uocdepe. O6mactu 6uochepsl u e€ coctas. XKuBoe BemiecTBo 6nochepsl u
ero (yHKIIHH.

3aKOHOMEpPHOCTH  cymiecTBoBaHUs  Omoceprl. OcobOenHoctu  Ouocdepbl  Kak
rI00aIbHOM AKOcUCTeMBI. JInHamMuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BeliecTs
1 OMoreoXuMHuYecKue IUKIIb (yrieponaa, a3oTa). PutMuuHocTs sBineHuit B 6uocdepe.

3oHansHOCTh Omoctheprl. [lonsatue o Owome. OCHOBHBIE OMOMBI CYIIW: TYHAPA,
XBOMHBIE Ji€ca, CMEIIAHHbIE M IIUPOKOJHUCTBEHHbIE Ji€Ca, CTENH, CABaHHbI, ITYCTHIHH,
TPOIUYECKHE JIeCa, BEICOKOropbs. Kimmar, pacTuTenbHbIN U 5KUBOTHBIA MUP OMOMOB CYIIIH.

Ctpykrypa W (QYHKIMS SKMBBIX CHUCTEM, OIICHKAa WX PECYpPCHOro TMOTEHIHada U
onochepHbIX QYHKIHIA.

JdemoHcTpanumn

[Toptpersi: B. 1. Bepuanckuii, 9. 3rocc.

Tabmuuet u  cxemsl: «leochepsr 3emnn», «KpyroBopor azora B MHPUPOIE»,
«KpyroBopot yriepona B npupojie», «Kpyropopor kuciopoaa B npupoze», «Kpyrosopor
BOJIbI B IIpUpoe», «OCHOBHbIE OMOMBI cymny», «Knumarnueckue nosica 3emnmn», «TyHapay,
«Tamiray, «Cwmemannblii Jec», «llIupokonucTBeHHbId Jec», «Crtenb», «CaBaHHaR,
«Iycteiaay, « Tponuyeckuii Jiec.

OO6opynoBanue: repdapun pacTEHUI pa3HBIX OMOMOB, KOJUICKITUH JKHBOTHBIX.

Tema 11. YesnoBek u OKpy:xawInas cpeaa

DKOJIOTUYECKHe KPU3HChl M WX NpuuuHbL. Bo3naelicTBue denoBeka Ha Ouocdepy.
3arps3HeHre BO3NYIIHOM cpenbl. OXpaHa Bo3ayxa. 3arps3HeHHe BOJHOM cpenbl. OxpaHa
BOAHBIX pecypcoB. Pazpymienne mousBbl. OxpaHa ITOYBEHHBIX pecypcoB. I3meHenue
KJIMMAaTa.

AHTpOITIOr€HHOE BO3JICWCTBHE HA pPACTUTENbHBIA UM SKUBOTHBIA Mup. OxpaHa
pPaCTUTENLHOIO M UBOTHOrO Mupa. OCHOBHBbIE NPUHIUIIBI OXpaHbl Npupojabl. KpacHbie
kHuru. Ocobo oxpansemble npupognbeie Tepputopun (OOIIT). boranuueckue caabl U
300JIOTMYECKHUE TapKH.

OCHOBHbIE MPUHIUIBI YCTOMYMBOTO PA3BUTUS  YEJIOBEUECTBA U  MPUPOJIBIL.
PanmonansHOe MpUPOIONOIH30BAaHUE U COXpaHEHHE OMOIOrMYECKOr0 pa3HO00pa3us 3emiiu.



OO6me 3aKOHOMEPHOCTH  TJOOANBHBIX  AKOJOTMYECKUX  Kpu3ucoB. (OcobeHHocTH
COBPEMEHHOI'0 KpU3HCa U €ro BEPOSITHBIE TIOCIEICTBHUA.

PazBuTie METOIOB MOHHTOPHHTA pAa3BUTHUSl OMACHBIX TEXHOTEHHBIX IPOIECCOB.
Cucmemubie ucciedosanusi nepexooa K pecypcocbepecaroujeil U KOHKYPEHMOCHOCOOHOU
sHepeemure.  buonocuueckoe  paznoobpasue  u  o6uopecypcvl.  HayuonanvHovie
ungopmayuonnvie cucmemvl, obecneuusarowjue O0OCMyn K UHGOpmMayuu no COCMOSHUIO
omoenvHulX 6ud08 u skocucmem. OCHOBbI IKOpeabUIUMAYUU IKOCUCmEM U CHOC0D08
b6opbbObBI ¢ buonospedcoeHuaMU. PekOHCMpPYKYUs MOPCKUX U HA3EMHBIX IKOCUCTEM.

JdeMoHCcTpanuu

Tabmuubl u  cxeMmbl: «3arpsA3HeHue aTMocdepbl», «3arps3HeHue Truapochepb»,
«3arpszHenue mouBbl», «llapHukoBbld 3dekT», «Ocobo oxpaHsieMble NPUPOJIHBIE
TEPPUTOPUNY, «MOeNnu yIpaBIsieMOro MUpay».

O6opynoBanue: (ororpadbun OXpaHIEMBIX pACTEHUW U >KUBOTHBIX KpacHOW KHUTH
Poccuniickon @enepanmn, KpacHoit KHATM pernoHa.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUSA ITPOI'PAMMUBI 110
BHUOJIOI'MA HA YPOBHE CPEJJHETI'O OBIIEI'O OGPA30BAHMSA

JIMUHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBAHUS K pe3yibTaTaM OCBOCHHUSI OOYy4arOIUMUCS
IPOrpaMM CPeHEro 001Iero 00pa3oBaHus: JMYHOCTHBIE, METANIPEAMETHBIE U MPEAMETHBIE.

B cTpykType JMYHOCTHBIX pE3YJbTATOB OCBOCHHUS MPOrpaMMbl IO OHOJIOTHHU
BBIJICJIEHBl  CJIEAYIOIIME COCTABIISIIOIIME: OCO3HAHHWE OOYYaIOIIMMHCS  POCCHICKON
rPaXIaHCKOM HUIAEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U
CaMOOIIPECIICHUIO, Haauyue momusayuu K OOYUEHUIO OHOJIOTHH, YeleHanpasienHoe
pazeumue BHYTPEHHUX YOEXKIEHUW JIMYHOCTM HAa OCHOBE KIIIOYEBBIX IIEHHOCTEH W
UCTOPUUECKUX TPAJAULUN pa3BUTHUS OMOJIOTHUECKOr0 3HAHUS, 20MOGHOCHb U CNOCOOHOCTb
00yyYarommxcsi PYKOBOJCTBOBATHCS B CBOEH JIESITEIBHOCTH IIEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKAaMH,  MPUCYIIMMH  CUCTeME  OHOJIOTHYECKOro  0Opa3oBaHUs,  Hanuuue
NpasoCcoO3HaHUs SKOJOTUYECKON KYIBTYPBI, CHOCOOHOCMU Ccmasumb TEIHN W CTPOUTH
YKU3HEHHBIE TUUIaHBI.

JIngHOCTHBIE pPE3yJIbTAaThl OCBOCHHS MPOTPaMMbl IO OWOJOTHM JOCTUTAIOTCA B
eIMHCTBE Y4eOHOM U BOCHUTATEIILHOW JIEATEIbHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU
POCCUHCKUMHU  COLIMOKYJIBTYPHBIMH,  HCTOPUYECKUMH U  JyXOBHO-HPABCTBEHHBIMHU
LEHHOCTSIMH, IPUHSATHIMU B OOIIIECTBE MPABWIIAMU U HOPMaMH MOBEJICHUS U CIIOCOOCTBYIOT
mpoiieccaM CaMOIIO3HAaHUS, CAaMOBOCIIMTAHUS W CaMOpPa3BUTHUS, Pa3BUTHUS BHYTPEHHEU
MO3ULIMY JTUYHOCTH, MATPUOTU3MA U YBAKEHUS K 3aKOHY U MPABOMNOPANIKY, YEIOBEKY TpyAa
U CTapiieMy MOKOJICHHIO, B3aUMHOTO YBKEHHS, OEPEKHOTO OTHONIICHUS K KYJIbTYPHOMY
HACJICINIO U TPAAULIMSAM MHOTOHAIMOHAIBHOrO Hapoaa Poccuiickon ®denepannu, npupoie
Y OKPYKaroLIEH cpeze.

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS Y4yeOHOro mnpeamera «bHONOTHS» TOJKHBI
OoTpaxxaTb ~ TOTOBHOCTh M CIIOCOOHOCTh  OOYYalONIUXCS  PYKOBOJICTBOBATHCS
c(hopMUPOBAHHOW BHYTPEHHEH MO3UIMENH JTUYHOCTH, CUCTEMOU IIEHHOCTHBIX OpPUEHTAIINM,
MO3UTUBHBIX BHYTPEHHUX YOEXKJIEHUN, COOTBETCTBYIOIIMX TPAIUIMOHHBIM II€HHOCTSAM
POCCHIICKOTO OOIIECTBa, PACHIMPEHUE >KU3HEHHOTO OIbITa M OIbITA JEATEIbHOCTH B
MpOLIECCE peaTu3allii OCHOBHBIX HAMNPABJICHUN BOCHUTATEIBHOM JESITEIBHOCTH, B TOM
YUCJIE B YACTU:

1) rpaKaaHCKOro BOCIUTAHMS

chOpPMHUPOBAHHOCTh TPAXKIAHCKOW TMO3MIIMM OOYyYalolmerocs Kak aKTHUBHOTO U
OTBETCTBEHHOI'0 WIEHA POCCUICKOr0 OOIIECTBA;

OCO3HAaHUE CBOMX KOHCTUTYIIMOHHBIX TpaB M OO0S3aHHOCTEH, YBaXKCHHE 3aKOHA U
MIPaBOIOPSKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH JESATEIBHOCTH TMPU CO3JAHUU YUEOHBIX
MIPOEKTOB, PEIICHUU yYEeOHBIX M TIO3HABATEIbHBIX 3a/]a4, BBHITOJIHCHHH OMOJIOTHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh OMpPENeNsATh COOCTBEHHYIO MO3MIIMI0 MO OTHOIICHHUIO K SIBICHUSM
COBPEMEHHOM KU3HHU U OOBSICHATH €€;



YMEHUE YYUTHIBaTh B CBOMX JCHCTBUAX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOAEH C pa3HbIMU YOCKIACHUSMH, KYJIbTYPHBIMU IIEHHOCTAMH H
COITMAILHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B MPOIECCE COBMECTHOI'O BBITIOJIHEHHS Y4YEOHBIX,
MO3HABATEIbHBIX W HCCIENOBATEIbCKUX 3aJlayd, YBAXKUTEIbHOTO OTHOIICHUS K MHEHHUIO
OMIMOHEHTOB MPHU 00CYKIECHUH CIIOPHBIX BOIMPOCOB OMOIOTMUECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM ESITENBHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMA:

chOPMHUPOBAHHOCTh POCCHUHCKOW TPaXTAHCKOW HWICHTUYHOCTH, TATPHOTHU3MA,
YBa)KEHUS K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH Tiepe, PoauHoM, rop10cTH 3a CBOM
Kpaii, cBOI0 PonnHy, CBO SI3BIK U KYJIbTYpY, MPOIUIOE U HACTOSALIEE MHOTOHALIMOHAIIBHOT O
Hapoaa Poccuu;

[EHHOCTHOE OTHOIIEHHWE K TMPUPOAHOMY HACIEAUI0O M TMaMITHUKAM MPUPOJbL,
JTOCTHXEHUsIM Poccuu B Hayke, HICKYCCTBE, CLIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAHOBJIEHUE M DPA3BUTHE
OWoNoruy, MOHWMAHUS 3HAYEHUS OWOJOTMU B TO3HAHUHM 3aKOHOB MPHUPOJBI, B KU3HU
YeJI0BEeKa M COBPEMEHHOTO 00IIIeCTBa;

unerHas yOeXKIEHHOCTh, TOTOBHOCTh K CHOyKeHHt0o u 3amure OTedecTna,
OTBETCTBEHHOCTH 32 €ro Cy/b0y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS

OCO3HAHUE JYXOBHBIX LIEHHOCTEW POCCUICKOrO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUECKOTO TTOBE/ICHMS;

CIIOCOOHOCTh ~ OLIEHMBATh CHUTYallMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYSICH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JJUYHOTO BKJIaJa B MOCTPOCHUE YCTOMUMUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIIEHHE K CBOUM POAUTENISIM, CO3/IaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTI'O TPHHATUS LEHHOCTEN CEMEWHOW JKW3HU B COOTBETCTBUU C TPaAULUSMHU
Hapoj10B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHWE K MHUpPY, BKJIIOYas OCTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIIICHHIA;

MOHUMAaHHE SMOIIMOHAIIBHOT O BO3/ICHCTBHUS JKMUBOM MPUPOJIBI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIPOXKEHUIO B Pa3HBIX BUAAX MUCKYCCTBA, CTPEMJICHUE MPOSBIISITH
KauecTBa TBOPUYECKOM JTUYHOCTH;

5) ¢usnyeckoro BocCHHUTAHHMS, (POPMHUPOBAHUS KYJbTYPbl 3J10POBbA H
IMOIMOHATBHOTO 0JIAaronoJIyYns:

MOHMMAaHWE W pealu3alus 3JI0pOBOro U Oe30macHoro obpasza >KU3HU (30pPOBOE
NUTaHuE, COOJIOJIEHUE TUTMEHMYECKUX TMpaBUJ W HOPM, COaNaHCUPOBAHHBIA PEXUM
3aHATUI U OTHbIXa, peryisipHas (pusnyeckas aKTUBHOCTB), OEPEKHOT0, OTBETCTBEHHOTO U
KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY U TICUXUIECKOMY 3I0POBBIO;

MOHUMAHHUE IIEHHOCTH MpPaBWI HHAUBUAYAIBHOTO M KOJUIEKTMBHOTO 0€30MacHOro
MOBEJICHUS B CUTyallUsAX, YTPOXKAIOIINX 3J0POBBIO U )KU3HHU JIFOJIEM;

OCO3HAaHME TIOCIIECICTBUIA M HETIPUSATUS BPEIHBIX MPUBBIUEK (YIIOTPEOICHUS aIKOT OIS,
HapKOTHKOB, KYpEHHUS]);



6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYZy, OCO3HAHUE LIEHHOCTH MAacTEPCTBA, TPYI0JII00HE;

TOTOBHOCTh K AaKTUBHOM  J€ATEIbHOCTHM TEXHOJOTMYECKOW U  COLMAIbHOM
HAIPABJICHHOCTH, CIOCOOHOCTh HMHHUIIMUPOBATH, IUIAHUPOBATH U CaAMOCTOSATEIHHO
BBITIOJTHATH TAKYIO IEATETLHOCTD;

UHTEpPEC K pa3iIUMYHbIM cepamM MNpoPECCUOHATBHOM NIEATEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BbIOOp Oyaymied mpodeccun U pean30BbIBATH COOCTBEHHBIE
KU3HEHHbIC TUTAHBIL;

TOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHUIO M CaMOOOpPA30BAaHUIO Ha MPOTSKECHHUH
BCEH JKU3HU,

7) 3KOJIOrM4eCKOr0 BOCIIUTAHMSI:

HKOJIOTUYECKHU 11eJIeCO00pa3HOe OTHOLIEHHE K IMPUPOAE KAK MCTOYHMKY KH3HU Ha
3emiie, OCHOBE €€ CYIIeCTBOBAHMUS;

MOBBIILICHNUE YPOBHS 3KOJIOTMYECKOW KyIbTYphl: MPUOOPETEHUE ONBITA MJIAHUPOBAHUS
MOCTYIIKOB M OIEHKH UX BO3MOXKHBIX MOCIIEICTBUMN ISl OKPY>KAIOIIEe cpe/ibl;

OCO3HAHUE II100aIbHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIEM U MyTEeH UX pEelIeHNUs;

CIIOCOOHOCTh HCIIOJIB30BaTh MPUOOpETaeMble MPU U3YYEHUM OWOJIOTMU 3HAHUA U
YMEHUS TPU pEUIeHUuH MNpoOJeM, CBS3aHHBIX C PAlUOHAIBHBIM MPHUPOAOIOIb30BAHUEM
(cobunroieHre IpaBuIl TIOBEICHUS B PUPO/IE, HAMIPABIECHHBIX Ha COXPAHEHHE PAaBHOBECHS B
IKOCUCTEMAX, OXpaHy BUAOB, SKOCUCTEM, OMOC]EpHI);

AKTUBHOE HENPUITHE JEUCTBUM, MPUHOCAIIUX BPEI OKPY’KaOIIEeW NPUPOIHON cperne,
yMEeHUE IPOrHO3UPOBATh HeOJIaronpusTHbHIE AKOJIOTUYECKHE MOCJIEJICTBUSA
IpeANnpUHUMAEMBbIX JIEUCTBUI U MPEAOTBpAIIATh UX;

HAJIMYHUE PA3BUTOT'O HKOJIOTHYECKOTO MBIIUICHUS, KOJIOTHUYECKOW KYJIbTYPHI, OIBITa
JESATENbHOCTH JKOJIOTMYECKON HaNpaBlI€HHOCTH, YMEHHUS PYKOBOJCTBOBAaTbCSI HMHU B
N03HABATEIbHON, KOMMYHUKAaTUBHON M COIMAIBHOW MPAKTUKE, TOTOBHOCTH K YYAaCTHIO B
MPAKTUYECKOM ESITEIbHOCTH IKOJIOTHYECKOM HAMPaBI€HHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHMSA:

c()OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAyKW U OOIIECTBEHHOW NPAKTUKH, OCHOBAHHOIO Ha JHAJOre KYJIbTYp,
CIOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEpIIICHCTBOBAHUE SI3BIKOBOM W  YHUTATEIbCKOM KYJNbTYphl KaK CpelICcTBa
B3aMMOJICHCTBHS MEXY JIFOJbMH U MIO3HAHUS MUPA;

NOHUMaHue cnenupUuK OMOJIOTUM KaK HAyKH, OCO3HaHUsS €€ poiu B (GOpMUPOBAHUU
palOHAIBHOIO HAYyYHOTO MBIIUICHUS, CO3JIaHUU IIEJIOCTHOIO MpPEJCTaBiIeHUs 00
OKpYXAIOIlEM MHpPE Kak O €IWHCTBE IPUPOJbI, YeJOBEKa M OOLIECTBa, B MO3HAHUU
IPUPOAHBIX 3aKOHOMEPHOCTEN U PEIIEHUH NMPOOJIEM COXPAaHEHUS IPUPOJHOTO PABHOBECHS;

yOeKIEHHOCT, B 3HAYUMOCTH OHMOJOTMU JUJII  COBPEMEHHOM IUBUIIM3ALMHU:
o0OecrieyeHuss HOBOT'O YPOBHS  Pa3BUTHUS  MEAMIIMHBI, CO3JaHUE TMEPCHEKTUBHBIX
OMOTEXHOJOTU, CHOCOOHBIX pellaTh PECYpPCHbIE MNPOOJIEMBbI Pa3BUTHUS YEIOBEUYECTBA,
NOMCKa MyTeW BbIXOAA U3 IN100aTbHBIX KOJOTMUECKUX MPo0ieM U oOecrieueHusl nepexoaa
K YCTOMYMBOMY pa3BUTHIO, PAllMOHAIBHOMY HCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPCOB U
(GhOpMHUPOBAHUIO HOBBIX CTaHIAPTOB JKU3HU;



3aMHTEPECOBAHHOCTh B TOJYYCHUH OMOJIIOTMUECKUX 3HAHWK B TENSAX MOBBIIICHUS
o01eil  KyJbTYphl, €CTECTBEHHO-Hay4YHOM TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTH
(GYHKIIMOHAIBHOW IPAMOTHOCTH O0y4YarOIIHUXCs, HOPMUPYEMOH TP U3yYEeHUH OUOJIOTHH;

MOHUMaHUE CYIIHOCTH METOJIOB MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOIB30BaTh IMONy4aeMble 3HAHUS JJIS aHalu3a W OOBSICHEHWS SIBICHUI
OKPYXKAIOIIET0 MHUpa W MPOUCXOASAIINX B HEM M3MEHCHUN, YMEHUE JIeNIaTh 00OCHOBAHHBIE
3aKJIIOYEHUS] HA OCHOBE Hay4HbIX (PAKTOB M MMEIOUIMXCS JAHHBIX C LIETBI0 MOIYYEHUS
JIOCTOBEPHBIX BBHIBOJIOB;

CIOCOOHOCTh CAMOCTOATEIBHO HCIIOIB30BATh OMOJIOTUYECKUE 3HAHUS JJI PEIICHUs
po0OJIEM B peabHBIX KU3HCHHBIX CUTYAIUAX;

OCO3HAaHME IIEHHOCTH HAYYHOM JIEATEIbHOCTH, TOTOBHOCTh OCYLIECTBIISATh MPOEKTHYIO
U UCCJIEIOBATENBCKYIO MEATEIbHOCTh HHANBUAYATIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPHIBHOMY OOPa30BaHUIO U CaMOOOpPa30BAHMIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHUH 1O OHMOJOTHU B COOTBETCTBHH C J>KM3HEHHBIMHU
NOTPEOHOCTSMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMerHbie  pe3yibTaThl OCBOGHUA ydeOHoro nmpeamera  «buonorus»
BKJIFOYAIOT:  3HauWMble 18 (OPMUPOBAHUS  MHUPOBO33PEHHS]  OOYYarOUIUXCs
MEXAUCHUIUIMHAPHBIE  (MEXKIPEAMETHbIE)  OOILIEHAy4YHbIE MOHATHUSA, OTpa)Karollue
LEJIOCTHOCTh HAYYHOM KapTUHBI MUpa U CHIEHU(PUKY METOJ0B MO3HAHUS, UCIIOJIb3yEMbIX B
€CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHUs, SIBJIEHUE, MPOIECC, CUCTEMA, HAYYHBIN (aKT,
OPUHLMI, TUIOTE3a, 3aKOHOMEPHOCThb, 3aKOH, TEOpus, HCCIel0BaHue, HAOIIOACHHE,
U3MEpPEHUEe, OSKCIEPUMEHT M  JIpyrue);  YHHUBEpCcajbHble  y4eOHble  JCHCTBUS
(mo3HaBaTeNnbHbIE, KOMMYHUKATUBHBIE, PErYISTUBHBIE), OOecneunBaromuye GopMupoBaHue
(GYHKIIMOHAIBHOM TPAMOTHOCTH M COLIMATIbHON KOMITETEHIIMM O0YYarOIINXCS; CIOCOOHOCTh
o0yyarolmuxcss HCIONb30BaTh OCBOEHHBIE MEXAUCHUILIMHAPHBIE, MHPOBO33PEHUECKHE
3HAHMS U YHUBEpCalbHbIE YUeOHbIE AEMCTBUS B MO3HABATEILHON U COLIMAILHON MPAKTUKE.

B pesynbpraTe u3ydeHuss OHOJOTMM Ha YpOBHE CpeIHEro oOIero oopa3oBaHHs Y
oOyuaromerocsi OyayT c@opMupoBaHbl TO3HABaTElIbHbIE YHHMBEPCAJbHBIE Y4eOHbIE
NEHCTBUSA, KOMMYHHKATHUBHBIE VHUBEpPCAIbHBIC Y4YeOHBIC JEUCTBHS, PpETYyJSITUBHBIC
YHUBEpCAJIbHbIE YU€OHBIE IEUCTBHS, COBMECTHAS IE€ATEIbHOCTD.

MeranpenMeTHbIe pe3ynbTaThl OCBOECHHUS MPOrPaMMBbI CPEIHEro 0011ero o0pa3oBaHUs
JTOJIKHBI OTPAXKATh:

OgyajeHue yHHBePCAJIbHBIMH Y4eOHBIMH MO3HABATEJIbHBIMY JIEHiCTBUAMM:

1) 6a30Bble JJOrHYEeCKHe AeHCTBHS:

CaMOCTOSITEIBHO (HOPMYIUPOBATh U AKTYaIM3UPOBaTh MPOOJIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

UCIOJIb30BaTh MPH OCBOEHUU 3HAHMM MPUEMBI JIOTMYECKOTO MBIIUIEHUS (aHaIN3a,
CUHTE3a, CpaBHEHMS, KiacCUpUKalUKU, 000OIIEHUS), PACKPBIBATH CMBICI OHOJIOTHYECKUX
NOHATUN (BBIACIATh WX XapaKTepHble NPU3HAKM, YCTAHABIMUBATH CBSI3U C JPYTUMU
MOHSTHSIMU);



ONpENENATh LENIN JIEATEIbHOCTH, 3aJaBasi mapaMeTpbl U KPUTEPUU UX JOCTHKEHUS,
COOTHOCHUTBH PE3YJIbTAaThl IEATEIIbHOCTH C TOCTaBJICHHBIMU LIETISIMU;

UCII0JIb30BaTh OMOJOTMUECKUE TOHSATUS JJIsi O0BbsACHEHUsI (haKTOB W SBJICHUN >KUBOU
IPUPO/IBI;

CTPOUTH JIOTMYECKHE PACCYXKICHUS (MHAYKTUBHBIC, JEIYKTHUBHBIE, MO AaHAJIOTHUH),
BBISIBJISITh  3aKOHOMEPHOCTH M NPOTHUBOPEYMST B  PACCMATPUBAEMBIX  SBJICHUSX,
(GbOopMyIMpOBaTh BHIBOBI U 3aKIIOUYEHUS;

MIPUMEHATh CXEMHO-MO/JIETIbHBIE CPEACTBA Ui MIPEACTABICHUS CYIIECTBEHHBIX CBA3ECH
¥ OTHONICHUH B M3Y4aeMbIX OMOJIOTHYECKUX OOBEKTaxX, a TAKKE MPOTHBOPEUUIN Pa3HOTO
pOJ1a, BBISIBJICHHBIX B PA3JIUYHBIX HH(POPMAIMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IUIAH peHIeHUS MpoOJeMbl € Y4YETOM aHallh3a HUMEIOIIUXCS
MaTepUaibHbIX U HEMaTEepUaJIbHbIX PECYPCOB;

BHOCUTHh KOPPEKTHUBHI B JICSTEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIHTATOB LIENSIM,
OLICHUBATh PUCKHU MOCTIEIACTBUM I€ITEIIBHOCTH;

KOOPJIMHUPOBATh M BBHINOJHATH PabOTy B YCIOBUSIX PEATbHOrO, BUPTYaJIbHOTO H
KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;

Pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUN KU3HEHHBIX MPOOJIEM.

2) 6a3oBbIe HCCIeI0BaTeIbCKHE NeliCTBHS:

BIAJCTh HaBbIKAMHU Y4EOHO-UCCIEAOBATEIbCKOM UM MPOEKTHOW JIeATEeNbHOCTH,
HABBIKAMU pa3pelieHusi mpodiieM, CIOCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOSTEILHOMY
MOUCKY METOJIOB pPEUICHUS MPAKTUYECKUX 3aJay, NPUMEHEHHUIO pPa3JIMYHbIX METO/IOB
MO3HAHMUS;

UCIIOJIb30BaTh PAa3JMYHbIE BU[bI JAEATEIBHOCTH IO IMOJYYEHHUIO HOBOI'O 3HAHHUSA, €0
WHTEpIpEeTallui, MPeoOpa30BaHUI0 U NMPUMEHEHUIO B YUEOHBIX CHUTYyaIlUsX, B TOM YHCIIE
MIPU CO3J]aHUU YYEOHBIX U COLUATIbHBIX MTPOEKTOB;

dbopmMupoBaTh HAy4HBIM THUI MBIIUICHUS, BIAJETh HAYYHOU TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSMU U METOAAMU;

CTaBHUTh U (OPMYIUPOBATh COOCTBEHHBIC 3a1a4H B 00pa30BaTCIIbHOMN AEATCIIbHOCTH U
YKU3HEHHBIX CUTYaIUsX;

BBISIBJISITh TTPUYMHHO-CJICICTBEHHBIC CBSI3M M aKTyaJW3UPOBaTh 3ajJlady, BbIABUTATH
TUIIOTE3Y €€ pElIeHUs], HAXOAUTh apryMEHTBhl JJIsl JI0KA3aTelbCTBA CBOMX YTBEPKICHUM,
3a71aBaTh MapaMeTpbl U KPUTEPUH PEUICHUS;

aHAJIM3UPOBATH IMOJYUYCHHBIE B XOJI€ PCEIICHUS 3aJayd pPe3yJbTaThl, KPUTUUYECKU
OLICHUBATh UX JTOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHUSIX;

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATh TPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh II€JICHAIPABIECHHBINA MOUCK MEPEHOCA CPEACTB U CIOCOOOB JCHCTBHUS B
npo¢eCCUOHATIBHYIO CPENY;

YMETh TMEPEHOCUTh 3HAaHHUA B I[I03HABATEIIbHYI0O W NPAKTUYECKYI0 00JacTu
KUZHEACATEIbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTAaTh HOBBIC WJEU, NIpEAJiaraTh OpUTHMHAIbHBIE TOAXOAbl U PEIICHUS, CTaBUTh
npoOJIeMbl U 33J1a4H, TOMYCKAIOIIUE aTbTePHATUBHBIC PEIICHUS.

3) pabora ¢ nunpopMaumeii:



OPUEHTUPOBATHCS B PA3TUYHBIX HCTOYHHMKAX WHPOpManuu (TEKCTe Y4eOHOro
OoCOOus, HAYIHO-TIONMYJIIPHON JUTEpaType, OMOJOTUYECKHUX CIIOBAPSX U CIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHbIX, B VIHTEepHETE), aHANM3UPOBATh WH(POPMAIIUIO Pa3TUIHBIX
BUJIOB HW (OpM TpeacTaBiieHUs, KPUTUYECKHM OILICHMBaTh €€ JIOCTOBEPHOCTh U
HENPOTHUBOPEUYUBOCTD;

dbopMyIHpOBaTh 3ampPOCHl M MPUMEHITh PAa3IMYHBIE METOMIBI MIPH TMOUCKE M O0TOOpE
Ouonoruyeckoi HHGOpMaIMKI, HEOOXOAUMOM JIJIsl BHITIOJIHEHUS YUeOHbIX 3a/1a4;

npuooOpeTaTh OTIBIT UCIIOJIb30BAHUS MH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aAKTHBHOTO HCIIOJIB30BAHUS  Pa3IMYHBIX
TTOVICKOBBIX CHUCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTUMAJIbHYIO (OPMY MpPEACTABICHHUS OUOJIOrMYECKON
uHpopmaIuu (cxeMbl, rpaduKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U APYTOE);

UCIIOJIb30BaTh HAYYHBIA SI3BIK B KAa4ECTBE CPEACTBA MpU padoTe ¢ OMOIOTHYECKOM
uHpoOpMaIel: TPUMEHATh XUMHUUYECKHE, (PU3NYECKHME W MaTeMaTHUYeCKHe 3HAKH |
CUMBOJIBI, (pOpMyJibl, a0OpeBUATypy, HOMEHKIIATYpPY, MCIOJIb30BaTh U MPEeOOpPa3OBHIBATH
3HAKOBO-CHUMBOJIMYECKHUE CPEICTBA HATIISTHOCTH;

BIAJCTh HABBIKAMU DACTIO3HABAHMUS W 3alUTHl WHGOpMaIuu, WHGOPMAIMOHHON
0€30MacHOCTH JIUYHOCTH.

OgyajieHue YHUBEPCAJIbLHBIMH KOMMYHHUKATUBHBIMHU 1€HCTBUAMM:

1) o0menue:

OCYIIECTBIISITh KOMMYHHKAIlUH BO BCeX cdepax KW3HHW, aKTUBHO YYacCTBOBaTh B
JMAJIOTe WM JUCKYCCHUU TIO CYIIECTBY OOCYXTaeMoi TeMbl (YMEHHE 3aJiaBaTh BOIIPOCHI,
BBICKA3bIBaTh CYXJICHHUS OTHOCHUTENIBHO BBIMIOJHEHUS MpeajiaraeMoi 3aJaud, YYUThIBATh
WHTEPECHI U COTIIACOBAHHOCTD MO3HIINH IPYTrUX YIACTHUKOB JUAJIOTA I TUCKYCCUN);

pacrmo3HaBaTh HEBEepOATbHBIC CPEICTBA OOIICHHS, MOHUMATh 3HAYCHUE COITMATBHBIX
3HAKOB, TIPEANOCHUIOK BO3HUKHOBEHWS KOH(MIWUKTHBIX CHUTYyallli, yMETh CMsST4aTh
KOH(MJIUKTHI U BECTU TIEPETOBOPHI;

BJIIAJICTh PA3IMYHBIMU CTIOCOOaMU OOIIIEHNS U B3aUMOJICUCTBYS, TOHUMATh HAMEPCHUS
JIPYTUX JIIOJICH, TPOSBIATH YBXKUTEIBHOE OTHOIICHHE K COOCCETHUKY M B KOPPEKTHOM
dbopme hopMyIHMpOBATH CBOM BO3PAKECHHUS;

Pa3BEPHYTO U JIOTUYHO U3JIAraTh CBOIO TOYKY 3PEHUS C MCTOJIB30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHAs IesiTeJIbHOCTh:

NOHUMAaTh M HMCIOJB30BATh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYaTbHOU PabOTHI
npu perieHur OUOIOTHYECKON MpoOsieMbl, 0OOCHOBBIBATh HEOOXOJUMOCTH MPUMEHEHUS
TPYIIOBBIX (HOPM B3aMMOJICHCTBUS MPHU PEIICHNN YIeOHOH 3a1a4M;

BBEIOMPATh TEMATHUKY W METOJIBI COBMECTHBIX JACHCTBUH ¢ yU4ETOM OOIIMX HHTEPECOB M
BO3MOXHOCTEH Ka)K/10T0 WIeHA KOJIJIEKTHBA;

OPUHUMATh IIEJI1 COBMECTHOM JEATEeIbHOCTH, OPTaHM30BBIBATh M KOOPAMHUPOBATH
JIEUCTBUS IO €€ JOCTMIKECHUIO: COCTABJIATH IUIAH JIEWCTBHUM, PACIPENEISATh POIU C YUETOM
MHEHU y9aCTHUKOB, OOCYKJaTh PE3yIbTaThl COBMECTHOU PaOOTHI;

OLICHUBAaTh KAauyeCTBO CBOEr0 BKJIaJa M KaXJOro YYaCTHHMKAa KOMAaHIbI B OOIIMiA
pe3ynbTaT Mo pazpaboTaHHBIM KPUTEPUSIM;



npenaraTh HOBbIE MPOEKTHI, OIICHUBATh HJIEW C TIO3UIIUU HOBU3HBI, OPUTHUHAIBLHOCTH,
MPAKTUYECKON 3HAUYMMOCTH;

OCYIICCTBIISITh TO3UTHBHOE CTPATETHMYECKOE TOBEICHUE B PA3JIMYHBIX CHUTYyaIUsX,
NPOSIBIISITH TBOPUECTBO M BOOOpaKCHHE, OBITH MHUIIMATHBHBIM.

OgiaieHHe YHHBEPCAJBHBIMHU PEryJsiTHBHBIMY /1€ CTBHAMM:

1) camoopraHu3anms:

UCTIOIh30BaTh OMOJIOTWYECKUE 3HAHUS JUTsl BBISIBICHHS IMPOOJIEM W HMX PEIICHUS B
KU3HEHHBIX M YICOHBIX CUTYAIHIX;

BEIOMPATh Ha OCHOBE OMOJOTMYECKUX 3HAHWU IIE€JIEBHIC M CMBICIIOBBIC YCTAaHOBKH B
CBOMX JEHCTBUSAX W TOCTYIKax IO OTHOIICHHIO K JKMBOW MPHUPOJIE, CBOEMY 3I0POBBIO U
3JI0POBBIO OKPYKAIOIIHX;

CaMOCTOSITEJILHO ~ OCYIIECTBIISITh ~ TO3HABATEIbHYIO  JIEATEIBbHOCTh,  BBISBIISTH
npoOsieMbl, CTaBUTh U (HOpMyIHpoBaTh COOCTBEHHBIC 3aladyd B 00pa3oBaTeILHOMN
NEATENHHOCTH W KU3HCHHBIX CUTYaITUsX;

CaMOCTOSITETIFHO COCTABJIATH IUIAH pEHICHUS MPOOJIEMBbl C YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUI;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

pacIMpsATh paMKH Y4eOHOTO IpeAMeTa Ha OCHOBE JIMYHBIX MPEAIOUTESHU;

JienaTh OCO3HAHHBIM BBHIOOp, APTYMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelieHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TIPOSBICHUIO IMMPOKOW JSPYAUIIMA B Pa3HBIX
001acTSX 3HAaHUH, IIOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHD.

2) CAMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CUTYaIIUSIM, BHOCUTh KOPPEKTUBHI B JEATEIHHOCTH, OIICHUBATH
COOTBETCTBHE PE3YJIbTATOB IIEIISIM;

BJIQJICTh HAaBBIKAMU TI03HABATEIHHOW pe(ICKCHU KaK OCO3HAHHS COBEPIIAEMBIX
JNEHUCTBUN M MBICIUTEIBHBIX TMPOIECCOB, UX PE3YIBTATOB M OCHOBAHWM, HCIOJIb30BATh
npuéMbl pedIICKCUN JTsI OIEHKH CUTYAIlUH, BEIOOpA BEPHOT'O PEIICHMS;

YMETh OIICHUBATh PHUCKU U CBOCBPEMEHHO IMPUHUMATDH PEIICHUS 110 UX CHIYKCHHUIO;

MPUHUMATh MOTHBBI U @PTYMEHTHI IPYTUX MPU aHATU3€ PE3YNIbTATOB JIEATEILHOCTH;

3) npuHsiTHE CE0N M IPYTUX:

NpPUHUMATH ceOsl, TOHUMas CBOU HEJIOCTATKH U JIOCTOMHCTRBA,;

NPUHAMATh MOTHUBBI 1 apTYMEHTHI APYTUX MPHU aHAIIN3€E PE3yJIbTATOB JIEATEIbHOCTH;

MPU3HABATH CBOE MPABO M MPABO JPYTUX HA OMIMOKH;

pa3BUBATh CIOCOOHOCTH MIOHUMATh MHP C TIO3UITUH JAPYTOTrO YEIIOBEKa.

MNPEJAMETHBIE PE3YJIbTATDBI

[TpenmeTHBIC pe3yabTaThl OCBOCHHS COAepkaHus yueOHoro mpenmera «buomorus» Ha
yrayOa€HHOM YpOBHE OpHEHTHPOBAaHbI Ha obOecrnedeHue MnpoduiabHOrO O00ydeHUs
oOyuatomuxcst O6uonoruy. OHU BKJIIOYAIOT: cHelUHUUEecKHe AJii OHOJIOrMH Hay4yHbIe
3HAHUS, YMEHUS U CIOCOOBI ACMCTBUI MO OCBOCHUIO, MHTEPIPETALNU U TIPeoOpa30BaHUIO
3HAaHWW, BUABI JIEATENBHOCTH IO TOJNYYCHHIO HOBBIX 3HAHUH M WX MPUMCHCHHUIO B



pa3IMYHBIX Y4YEOHBIX, a TaKKe B pPEAIbHBIX J>KU3HEHHBIX cuUTyanusx. [IpenmerHsie
pe3yJIbTaThl IPEICTABIIECHBI IO TOJaM U3yUYEHUS.

[IpenmerHble pe3ynbTaThl OCBOEHUsI ydueOHoro mnpeamera «buonorusi» B 10 knacce
JOJIKHBI OTPAXKaTh:

c(OPMUPOBAHHOCTh 3HAHUW O MECTE U POJH OMOJOTUU B CHUCTEME €CTECTBEHHBIX
HayK, B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpPA, B IO3HAHUHU 3aKOHOB
OpUPOABl M PEIICHUH TMPOOJIEM PAlMOHAIBHOTO MPUPOAONOIb30BAHMS, O BKIAJE
POCCHUIMCKHUX U 3apYOEKHBIX YUEHBIX B pa3BUTHE OMOJIOTUY;

BJIAJICHHE CUCTEMOU OMOJIOrNYECKUX 3HAHUH, KOTOpast BKJIIOYAET:
OCHOBOITOJIArarole OUOJOTMYECKHE TEPMHUHBI W TOHSATHS (XKHU3Hb, KIIETKA, OPraHU3M,
MeTaboIu3M, TOMEOCTa3, CaMOPETYIAIMs, CaMOBOCIPOU3BEICHHUE, HACJIEeICTBEHHOCTD,
U3MEHYMBOCTb, POCT U pa3BUTHE), Ononorndyeckue teopuu (kiaerouynas teopust T. llIBanna,
M. Hlneiinena, P. BupxoBa, xpoMocomHas Teopusi HaciencTBeHHOCTH T. MopraHa),
yuenus (H. V. BaBunoBa — 0 LieHTpax MHOIrooOpasusi U MPOUCXOXKIAEHUS KYJIbTYPHBIX
pacTeHuil), 3aKOHBl (eIUHOOOpa3us IOTOMKOB TIEPBOTO TIOKOJEHUS, pacCIICIUICHHUS,
YUCTOTHI I'aMET, HE3aBUCUMOro HacieaoBaHus [. MeHnzens, rOMOJIOTMYECKUX PSIOB B
HacneAcTBeHHOM n3MeHunBocTy H. Y. BaBuioBa), NpuHIUIIBI (KOMILJIEMEHTAPHOCTH);

BJIAJCHUE OCHOBHBIMM METOJAaMU HAYyYHOrO TO3HAHUS, HCIOJIb3YEMBIX B
OMOJOTMYECKUX HCCIEIOBAHMIX JKUBBIX OOBEKTOB (OMHMCAaHHE, U3MEpPEHUe, HAONI0JACHHE,
HKCIEPUMEHT);

YMEHHUE BBIACHATh CYUIECTBEHHBIE IPU3HAKU: BHUPYCOB, KIETOK IPOKAPHOT U
HYKapHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHCIIe OakTepuii,
rpuOOB, pacTeHUM, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTAaHOB U CUCTEM OPTraHOB PacTeHUH,
KUBOTHBIX, YEJIOBEKa, IPOLIECCOB KU3HEIEATEIbHOCTH, IPOTEKAIOIINX B OpraHU3Max
pacTeHuil, >KUBOTHBIX M YEJIOBEKa, OMOJOrMYECKHX MpOLECCOB: OOMEHa BELIECTB
(Mmerabonu3M), NpeBpalIeHUsT DHEPTUH, OpOKEHUs, ABTOTPOGHOIO U TeTepOTPOPHOro
TUIMIOB MNHUTaHUS, (OTOCHMHTE3a M XEMOCHHTE3a, MHTO3a, MeHo03a, TraMeTOreHesa,
IMOpHOreHe3a, MOCTIMOPHOHAIBLHOTO  Pa3BUTHUS, PA3MHOXKEHHS, WHIMBUAYAIHHOTO
pa3BUTHs OpraHu3Ma (OHTOTr€He3a), B3aUMOJIEUCTBHS I'€HOB, IT'€TEPO3UCa, UCKYCCTBEHHOIO
otbopa;

YMEHHUE YCTAaHABIUBATh B3AMMOCBSI3H MEXKIY OPTaHOUJAMHU KJIETKU U UX (DYHKIMSAMHU,
CTPOCHHEM KJIETOK pa3HbIX TKaHEW M HMX (QYHKIHUSIMH, MEXKAY OpraHaMHd U CHCTEMaMHU
OpraHoB y paCTE€HUH, KUBOTHBIX U YEJIOBEKA U UX PYHKIUSAMHU, MEKIY CUCTEMAMH OPraHOB
U UX (QYHKUMSIMH, MEXIY d3TalnaMu OOMEHa BEIIEeCTB, dTalaMU KJIETOYHOI'O0 LHUKIA M
KU3HEHHBIX IIMKJIOB OpPraHU3MOB, 3TallaMd ASMOPHUOHAJIBHOTO Pa3BUTHS, TCHOTUIIOM U
dbenorunom, GeHOTUTIOM U PaKTOpaMH CPEIbl OOUTAHMUS;

YMEHUE BBIABISATH OTJIMYUTENbHbIE TPU3HAKH KUBBIX CUCTEM, B TOM YHCIIE€ PACTEHUI,
YKUBOTHBIX U YEJIOBEKA;

YMEHHE  HCHOJIb30BaTh  COOTBETCTBYIOIIME  apryMEHTBHI, OMOJIOTUYECKYIO
TEPMUHOJIOTUI0 W CHMBOJIUKY JUIS JOKa3aTelbCTBA pOJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIII;

yMEHHUE pellaTh OMOJIOrMYECKUE 3aJa4yM, BBISIBISITH MPUYMHHO-CIIEICTBEHHBIE CBSI3U
MEX]ly UCCIIEyeMbIMU OMOJOTMYECKUMH MpOLEeCCaMH U SBJICHUSMH, J€JIaTh BBIBOJABI U
IPOrHO3bl HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;



YMEHHUE BBIMOJIHATH J1a0OpaTOpHbIE W MPAKTUYECKHUE PabOThI, COOJIOMATH MpaBHUiia
pu paboTe ¢ yueOHbIM U JIa0OPaTOPHBIM 00OPYAOBAHUEM;

YMEHHUE BBIJIBUTATh THIIOTE3bI, MPOBEPATh HMX JKCIICPUMEHTAIBHBIMH CPEICTBAMH,
dbopMynupysi 1elNb HCCIEIOBaHUS, AHAIM3UPOBATH IOJTYYEHHBIE pe3yJbTaThl U JENaTh
BEIBOJIBL;

YMEHHE Y4aCTBOBaTh B yU€OHO-UCCIIEIOBATENLCKON paboTe Mo OMOIOTUH, IKOJIOTUU U
MEAUIMHE, TPOBOANUMOM Ha 0a3e MKOJbHBIX HAYYHBIX OOIECTB, U MyOJUYHO MPEACTABIAThH
MOJTyYEeHHBIE PE3YJIbTATHl HA YYEHUYECKUX KOH(DEPEHIUSX;

YMEHHE OIICHMBATh JTHUYECKHE ACMEKThl COBPEMEHHBIX HCCIIEIOBAaHUA B 00JIaCTH
OuoNornu ¥ MEIUIMHBI (KJIOHUPOBAaHNUE, UCKYCCTBEHHOE OILIOJOTBOPEHHUE, HAMIPABICHHOE
M3MEHEHHE T'€HOMa U CO3/IaHKie TPAHCTEHHBIX OPraHU3MOB);

YMEHUE OCYIIECTBIATH OCO3HAHHBIM BBIOOp Oynymiedt  mpodeccuoHaTbHON
JeSITeIbHOCTUA B 001aCTU OMOJIOTHUH, MEAUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH, CEIbCKOTO
XO3SIICTBa, TUINEBOM MPOMBIIUICHHOCTH, YIAyONsTh IO3HABATENbHBIA  HHTEPEC,
HAIPaBJICHHBIA Ha OCO3HAHHBIM BBHIOOP COOTBETCTBYIOLIEH Mpodeccuu U MPOAOHKEHUE
OMOJIOrHYECKOro 00pa30oBaHus B OPraHU3ALUAX CPEIHEro MPoheCCHOHATBFHOTO U BBICIIETO
o0Opa3zoBaHusl.

[IpenmerHble pe3ynbTaThl OCBOEHUsI ydueOHoro npeamera «buonorusi» B 11 knacce
JOJIKHBI OTPAXKATh:

Cc(OPMUPOBAHHOCTb 3HAHUW O MECTE U POJM OMOJOTMU B CHUCTEME €CTECTBEHHBIX
HayK, B (JOPMUPOBAHNU COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHBI MUpPA, B TIO3HAHUU
3aKOHOB MIPHUPOJIBI M PEIICHUN YKOJIOTHYECKUX MPOOIIEM YeTIOBEUECTBA, a TAKXKE B PEIICHUN
BOIIPOCOB PAIIMOHAJIILHOTO MPUPOJONOIb30BaHUs, U B (OPMHPOBAHUM LIEHHOCTHOTO
OTHOILIEHUSI K MpPHpPOJE, OOLIECTBY, YEIOBEKY, O BKJIaJ€ POCCUHUCKHX M 3apyOeKHBIX
Y4EHBIX-OMOJIOrOB B pa3BUTHE OMOJIOTUH;

YMEHHE BJIaJIeTh CUCTEMOW OMONIOTMYECKUX 3HAHWU, KOTOpask BKIIOYAET OIMpeIeTICHHS
Y TIOHMMAaHHE CYIIHOCTH OCHOBOIIOJAraronX OMOJIOTHYECKUX TEPMUHOB U MOHITHH (BHI,
sKocucTema, omocdepa), Omomornueckue Teopuu (dBomrormoHHas Teopus Y. JlapsuHa,
CUHTETHYECKasi Teopus 3Booln), yueHus (A. H. CeBepuioBa — o0 myTsX U HalpaBJICHUIX
sBomtonnu, B.W. BepHanackoro — o 6uocdepe), 3aKoHbI (reHeTUUECKOTO paBHOBecHs JIK.
Xapau u B. BaiinGepra, 3apozasimeBoro cxoactsa K. M. bapa), npaBuna (Muaumyma lO.
JInbuxa, IKOJIOTHYECKON MHpaMHUIIbl IHEPTUH), TUIMOTE3bl (rumore3a «vupa PHK» V.
['unGepra);

YMEHHUE BIAJIETh OCHOBHBIMM METOJAMH HAay4YHOTO IIO3HAHMS, HCIOIb3YEMBIMHU B
OMOJIOTMYECKUX HCCIIEOBAHUSX JKUBBIX OOBEKTOB M IKOCUCTEM (OIMHUCAaHUE, U3MEPEHHUE,
HAOMIOIEHNE, HKCIEPUMEHT), CIOCO0aMU BBISBICHUS M OICHKHM AaHTPOIIOT€HHBIX
W3MEHEHU B IPUPOJIE;

YMEHHUE BBIJCISTH CYIIECTBEHHbIC MPU3HAKU: BUAOB, OMOr€OIIEHO30B, KOCHCTEM U
ounocdepnl, CTAOUTUZUPYIOMIETO, ABUXKYIIEIO U Pa3phIBAIOIIEIO €CTECTBEHHOIO0 OTOOpa,
AJJIONATPUYECKOTO W CHUMIATPUYECKOTO0 BHUA000pa30BaHUs, BIMAHUSA JBIKYIIUX CHII
ABOJIIOLIMU HA TeHO(OH/] MONYJISALNUH, TPUCTTOCOOIEHHOCTH OPraHU3MOB K Cpelie OOUTaHus,
yepeOBaHUsl HAIpaBJICHUN HBOJIIOIMH, KPYroBOPOTa BEIIECTB W IIOTOKAa JHEPrUU B
HKOCHCTEMAX;



YMEHHE YCTaHaBJIMBATh B3aUMOCBS3M MEXIY MPOLECCAaMH 3BOJIOLUHU, TBHKYITUMH
CHJIaMH aHTpPOIOTeHe3a, KOMIOHEHTaMU Pa3JIMYHBIX HKOCHCTEM M MPUCIOCOOIECHUSIMHU K
HUM OpPTaHU3MOB;

YMEHHUE BBISBISITh OTJIMUUTEIbHBIE MPU3HAKU YKUBBIX CHUCTEM, MPUCIIOCOOIEHHOCTh
BUIOB K cpeae oOutaHus, aOMOTHUECKUX M OMOTHYECKHX KOMIIOHEHTOB AKOCHCTEM,
B3aMMOCBSI3€ OPraHW3MOB B COOOIIECTBaX, aHTPOMOTEHHBIX M3MEHEHUH B SKOCHUCTEMax
CBOEH MECTHOCTH;

YyMEHUE  HCIONb30BaTh  COOTBETCTBYIOIIME  ApPryMEHThI,  OHOJIOrMYECKYIO
TEPMUHOJIIOTHIO ¥ CHUMBOJIUKY [UIsl JIOKa3aTeIbCTBA POACTBA OPraHU3MOB Pa3HbIX
CHUCTEeMAaTUYECKUX TPYI, B3aWMOCBS3M OpPTraHU3MOB U CpeAbl OOWTaHWs, E€IMHCTBA
YeJIOBEYECKUX pac, HeOOXOAMMOCTU COXpPaHEHHUsT MHOTo00pasusi BUJOB U DKOCHUCTEM Kak
YCIIOBUS COCYILECTBOBAHUS MPUPOIbI U UETIOBEUECTBA;

YMEHHE pellaTh OMOJIOTMYECKHE 3a/layM, BBISBISATH NPUYMHHO-CIIEICTBEHHBIE CBSI3U
MEX]Iy UCCIIEyeMbIMU OMOJOTHYECKUMH TPOIECCAMHU U SBICHUSMH, J€NaTh BBIBOABI U
MPOrHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3yIbTaTOB;

YMEHHUE BBIMOIHATH J1a0OpaTOpHBIE W TpPAKTUYECKHUE PabOThI, COONIIOAATh MpaBHiIa
npu paboTe ¢ yueOHBIM U JIabopaTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIIBUTaTh THUIOTE3BI, MPOBEPSATh HMX SKCIEPUMEHTAIBHBIMH CPEICTBAMH,
dbopMynupysi 1elb HCCIEIOBaHUS, AHAIM3UPOBATH IOJIYYEHHBIE pe3yJbTaThl U JeNaTh
BBIBO/IbI;

YMEHHE Y4aCTBOBAaTh B yU€OHO-UCCIIEI0BATENbCKON paboTe Mo OMOIOTvH, IKOJIOTUU U
MEIUIIMHE, IPOBOIUMOM Ha 0a3€ MIKOJBHBIX HAYYHBIX OOIIECTB, U MyOJUYHO MPEACTABIATH
MOJTyYEHHBIE PE3YJIbTATHl HA YYEHUYECKUX KOH(DEPEHIUSX;

YMEHHE OIICHMBATh THIOTE3bl U TEOPUU O MPOUCXOXKICHUHM >KU3HM, 4YeJIOBEeKa U
YeJIOBEYECKHUX pac, O MPUYMHAX, MOCIEACTBUAX U CIIOCO0aX MPEAOTBPAIICHUS II100aTbHBIX
U3MEHEHU B Onocdepe;

YMEHHUE OCYIIECTBIISITH OCOZHAHHBIN BHIOOP OyAyIel mpodecCHOHaIbHOM 1eITeIbHOCTH B
o0acT OMOIOTHH, SKOJIOTHH, TPUPOIOTIOIH30BAHUS, METUIINHBI, OMOTEXHOJIOT U,
IICUXOJIOTUH, BETEPUHAPHUH, CEIHCKOT0 XO35HUCTBA, MUILEBOM MPOMBIIIIEHHOCTH, YIIIyOIsATh
N03HABATEIbHBIN HHTEpEC, HAIIPABICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH
npoeCcCuu 1 MPOJOIKEHIE OMOTOTHIECKOr0 00pa30BaHUs B OPraHU3AIMSIX CPETHETO
npo(deccuoHaIbHOrO U BHICIIET0 00pa30oBaHusl.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaugecTBo 4acoB DJIeKTPOHHbIE
HauMenoBanue
Ne (uudgposbie)
pa3aesaoB U TeM KourTpoabnbie | IlpakTHueckue
n/n Bceero o0pa3oBaTe/ibHbIE
NPOrpamMMmbl padoThI padoTbI
pecypcbl
1 buonorus kak Hayka 1
5 JKuBbie cucTeMBI U UX 5
HU3y4YECHHUE
3 Buosnorus xietku 2 1 0.5




XuMuyeckas
4 10 1
OpraHu3aIus KJIeTKH
CtpoeHue " KLU
5 p ynxn 3 )
KJIETKA
OOMeH BelEeCTB U
6 MIPEBPALLEHUE SHEPTUN 9 1
B KJIIETKE
Hacnencrsennas
nHopMaInI U
7 (opmatuis ¢ 9 05
peanmu3anus e€ B
KJIETKE
JKW3HEeHHEBIN ITNUKIT
8 i 6 1
KJIETKU
CrtpoeHue u KLIUHA
9 P ym 17 15
OpraHU3MOB
Pa3smuoxxenue u
10 8 15
pa3BHUTHE OPTaHU3MOB
I'enetuka — Hayka o
HACJIEACTBEHHOCTH U
11 s 2 05
N3MEHYUBOCTH
OpPTraHU3MOB
3aKOHOMEPHOCTH
12 p 10 1
HACJIEACTBEHHOCTH
3aKOHOMEPHOCTH
13 P 6 1
U3MEHYUBOCTHU
14 I'eneruka uenoBeka 3 0.5
15 Ceneknusi opraHu3MOB 4 1
buorexnomnorus u
16 CUHTETHYECKAS 4
ouolorus
17 PesepBHoE Bpems 1
OBIIEE KOJIMYECTBO
1 102 13

YACOB I10 ITPOTPAMME




